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EXECUTIVE SUMMARY

Olin Chemical Company is conducting a Remedial Investigation/Feasibility Study
(RI/FS) at their MclIntosh, Alabama facility. As part of the RI/FS, a baseline human
health risk assessment is being performed. The Exposure Assessment Technical
Memorandum was prepared in conformance with current EPA guidance (Risk
Assessment Guidance for Superfund, Volume I, EPA 1989). The objective of the
exposure assessment is to identify the populations that may be most exposed to site-
related chemicals, the pathways by which exposures may occur, and the magnitude,
frequency, and duration of the exposures. The results of the exposure assessment are
pathway-specific chemical intakes of identified potential chemicals of concern.

The exposure assessment addressed potential exposure pathways from both current and
future exposure scenarios. The key human receptor populations identified included
offsite adult and children residents and future remediation workers. Identified potential
media of concern included groundwater, surface water, sediments and fish.

Significant conclusions of the exposure assessment were:

. In general, pathways that showed the lowest chemical intakes (i.e.,
approximately 1.0x10® mg/kg/day or less) of site contaminants included
dermal exposures to surface water, groundwater, and sediment, and
ingestion of sediment and surface water.

. Ingestion of groundwater and fish were associated with the highest
chemical intakes at the site.

. Duaily chemical intakes by residential receptors of contaminants of
potential concern through the ingestion of fish were associated with the
highest exposure to chemicals capable of driving the human health
risks/hazards at the site; most notably 4,4-DDT, 4,4-DDD, 4,4-DDE,
hexachlorobenzene and mercury. The DDT compounds are not related
to the Olin Mclntosh plant.

ES-1
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1.0
INTRODUCTION

The objective of the exposure assessment is to identify the human populations that may
be most exposed to site-related chemicals, the pathways by which exposures may occur,
and the magnitude, frequency, and duration of the exposures. Discussion of ecological
concerns will be addressed in the Environmental Evaluation Technical Memorandum
to be submitted at a later date. The exposure assessment focuses on the chemicals of
potential concern at the site. The chemicals of potential concern for the Olin Chemicals
MclIntosh plant were presented in the Hazardous Substance Indicator Parameter
Technical Memorandum (HSIPTM) submitted by Olin Chemicals to the U. S.
Environmental Protection Agency (EPA) on December 19, 1991. A revised list of
media-specific chemicals of potential concern are presented in Table 1. The initial list
was developed and submitted to EPA prior to completion of data validation. The list
presented in Table 1 is based on validated data and incorporates EPA comments to the
HSIPTM. This list includes all Class A carcinogens that were reported in the chemical
analysis and has been expanded to include fish and domestic well media. Lead is not
addressed quantitatively in the exposure assessment but contribution of lead to overall
potential risk/hazard will be assessed quantitatively using the biokinetic uptake model
(EPA) in the baseline risk assessment. The rationale used to select the chemicals of
concern was also presented in the previous technical memorandum along with
documentation. The exposure scenario evaluated in this exposure assessment includes
analysis of the exposure to the constituents of concern under baseline (i.e., current use
and no action conditions) and addresses hypothetical future land use options. The
results of the exposure assessment are pathway-specific chemical intakes of identified
potential chemicals of concern.

Page 1
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SITE DESCRIPTION

2.1 PHYSICAL SETTING

The Olin Chemicals MclIntosh plant is located approximately 1 mile east-southeast of
the town of McIntosh, in Washington County, Alabama. A site location map is
presented in Figure 1. The property is bounded on the east by the Tombigbee River,
on the west by land (not owned by Olin) west of U. S. Highway 43, on the north by the
Ciba-Geigy Corporation plant site and on the south by River Road.

The regional setting for the site is the East Gulf Coastal Plain Physiographic Province.
Specifically, the 1,500 acres that comprise the Olin property are within the Southern
Pine Hills District.

The Olin McIntosh plant is an active chemical production facility located on land owned
by Olin. The main plant and associated Olin properties cover approximately 1,500

acres, with active plant production areas occupying approximately 60 acres.

A history of site operations is provided to present relative information related to
potential site contamination activities. Olin operated a mercury cell chlorine-caustic
soda plant on a portion of the site from 1952 through December 1982. In 1954, Olin
began operating the organics plant on an adjacent portion of the site. The organics
plant originally produced monochlorobenzene. In 1956 a pentachloronitrobenzene
(PCNB) plant was completed and PCNB production began. The organics plant was
expanded in 1973 to produce trichloroacetonitrile (TCAN) and 5-ethoxy-3-
trichloromethyl-1,2,4-thiadiazole (Terrazole®). The PCNB, TCAN and Terrazole®
manufacturing areas were collectively referred to as the Crop Protection Chemicals
(CPC) plant. In 1978, Olin constructed a diaphragm cell caustic soda/chlorine plant
which is still in operation. The CPC plant and mercury ccll plant were shut down in late
1982.

Page 2
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Current active facilities at the plant include: a diaphragm cell chlorine and caustic
production process area; a caustic concentration process area; a caustic plant salt
process area; a hydrazine blending process area, shipping and transport facilities; process

water storage, transport and treatment facilities; and support and office areas.

The Olin Mclntosh plant currently monitors and reports on several facilities permitted
by the EPA and the Alabama Department of Environmental Management (ADEM).
These permits include 17 air permits, one NPDES with S outfalls, one RCRA post-
closure permit (including several SWMUs and a groundwater corrective action
program), one Class III injection well and one Class V Underground Injection Control
(UIC) well.

In September 1984, Olin’s Mclntosh plant site was placed on the National Priority List
of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) or "Superfund.” Groundwater contamination at the site has been established
based on the results of various investigations. Mercury and chloroform are the principal
contaminants identified at the site. Mercury contamination is likely associated with the
operation of the mercury cell chlor-alkali plant during the period 1952 to 1982. The
chlorotorm contamination is likely to be associated with the operation of the CPC plant
from 1954 to 1982. Investigations have also indicated contamination in a 65-acre natural
basin, herein referred to as the "basin," located on the Olin property east of the active
plant facilities. This basin received plant wastewater discharge from 1952 to 1974.

Two operable units have been designated for the facility. Operable Unit 1 (OU-1) is
the plant area (all of the Olin property except the area defined as OU-2). Operable
Unit 2 (OU-2) is the basin, including the wetlands within the Olin property line and the
wastewater ditch leading to the basin. Figure 2 is a facility layout map delineating the

boundaries of the two operable units.
2.1.1  Climate

The following information is based on data from the climatological station in Mobile

(approximately 50 miles south of Mclntosh).

Page 3
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The Mclntosh plant site is typically humid year-round with a subtropical climate. The
average annual temperature is about 68° F, with July having the highest average
temperature of 82° F and January having the lowest average temperature of 50° F.

South Alabama’s annual rainfall is among the highest in the United States, averaging
about 64 inches. The precipitation is relatively evenly distributed over the year,
although there is a small peak in July during the thunderstorm season, when monthly
rainfall averages 7.6 inches. The dry season runs from October through November,
when the monthly average is 3.5 inches. Thunderstorms, the predominant mode of
precipitation, occur on an average of 80 days a year, more frequently in summer than
other seasons.

Wind flow patters are variable throughout the year, but there are some broad seasonal
patterns. From September through February, winds are dominantly in a northerly

direction, with dominant southerly and southeasterly winds the remainder of the year.
2.1.2  Surface Features and Drainage

Surface features and drainage are described for each operable unit. The information
provided in this section is generally from the site reconnaissance and review of existing
information that was conducted as part of the site characterization activities. This is
important towards addressing potential migration of site contaminants and subsequent
potential exposure to offsite human receptors. Information from subsurface features and

drainage patterns are important towards determining complete exposure pathways.

2.1.2.1 Operable Unit 1

The active production areas of the plant are relatively flat with little topographic
variation. The land surface is generally at elevations of approximately 40 to 50 feet
above mean sea level (msl). A north-south oriented topographic high of greater than
S0 feet msl exists from the northern to the southern extent of Olin’s property and is
located west of the production facility and Industrial Road, but east of the brine well

field. This topographic high creates a drainage divide which defines the two major

Page 4
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surface water drainage pathways within the Olin property. The most distinctive
topographic feature is a steep bluff located approximately 4,000 feet east of the main
plant area. This bluff defines the edge of the low-lying floodplain area, which is about
25 feet lower in elevation than the upland areas immediately to the west.

West of this drainage divide, the majority of surface runoff drains west to low lying areas
in the vicinity of the brine well field and continues westward across Highway 43,
discharging into Bilbo Creek. Additional surface water runoff to the southwest along
Industrial Road also discharges to Bilbo Creek. Bilbo Creek, a tributary of the
Tombigbee River, exists at an elevation of less than 20 feet msl in this area.

The majority of surface runoff from the study area (OU-1) flows east and southeast to
the Olin wastewater ditch which discharge into the Tombigbee River farther to the
southeast. The elevation in this drainage area varies from about 40 feet msl on the
plant site to less than 10 feet msl in the wastewater ditch at the basin.

Drainage from west of Industrial Road including the treated effluent from corrective
action wells CA-1 and CA-2 flows eastward beneath Industrial Road into the main plant
area. From here, flow continues eastward to an NPDES-permitted discharge at the
beginning of the wastewater ditch located at the southeast corner of the facility, Surface
runoff from the active production areas of the plant drains to the southeast through a
system of culverts and ditches to the wastewater ditch. Drainage from the former CPC
plant and engineering training facility areas flows north and eastward to the wastewater
ditch. Surface runoff from the active ash pond area and properties to the east drain
eastward and northward into the wastewater ditch. Runoff from the northern portions
of the site, including the parking areas, flows eastward to an area ponded by beaver
activity which subsequently drains southeastward into the wastewater ditch and

Tombigbee River.

Page 5
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2.1.2.2 Operable Unit 2

Drainage

Prior to the construction of the Olin facility, the wastewater ditch was a natural drainage
feature that carried runoff from the upland areas where the plant is presently located.
This runoff naturally discharged into the basin. The Olin plant was constructed in 1952.
Subsequently from 1952 to 1974 wastewater from the facility and runoff from the facility
discharged into the basin.

In 1974 Olin re-routed the wastewater ditch to the Tombigbee River bypassing the
basin. Also constructed at this time was a sheet pile weir located at the southern outlet
of the basin to the river. This weir was constructed to control the water level in the
basin and keep the wastewater stream from discharging into the basin during periods
of low river stages. Another drainage pathway into OU-2 carries runoff from the very
northern extent of the Olin property near the boundary with Ciba-Geigy. There have
been no plant operations within this drainage area. Runoff from this area is to the
ponded areas north of the basin which subsequently discharge into the basin at the

northern boundary of the basin.

River Stage Data

The basin and surrounding wetlands lay within the floodplain of the Tombigbee River.
During seasonal high water levels (averaging 4 to 6 months per year), the basin and
wetland areas are inundated, becoming contiguous with the adjacent Tombigbee River.
Historical river stage data was obtained from the U. S. Corps of Engineers, Coffeeville
Station (located approximately 42 miles north of Mclntosh). There is a seasonal rise
in water elevations beginning as early as November and lasting to as late as August of
the following year. Over the previous five high-water events, river stages have risen an
average of 30 feet. Although these data were obtained from 42 miles north of

MclIntosh, it is believed that river stages in the vicinity of the site are similar.

Page 6
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2.1.3 Groundwater Flow

There are two aquifers beneath the site, the Alluvial Aquifer and the Miocene Aquifer.
The Alluvial Aquifer is generally unconfined with a thickness of about 55 and 80 feet.
The Alluvial Aquifer and the Miocene Aquifer are separated by the Upper Miocene
Confining Unit, which is interpreted to be laterally continuous at the site and
approximately 80 to 100 feet thick. The underlying Miocene Aquifer is the major source
of drinking water in the area.

A potentiometric map showing groundwater flow patterns in the Alluvial Aquifer is
presented in Figure 3. The potentiometric data (September 1991) shows groundwater
entering the site from the north. Recharge is believed to be from direct infiltration of
groundwater where the Alluvial Aquifer outcrops to the north of the Olin facility.
Groundwater entering the site from the north is divided into east and west components
by a hydraulic high oriented north-south through the center of the plant site. Flow in
the eastern half is to the south and southeast discharging to the basin in the northern
portion of the site. Farther south, flow continues in a southeasterly direction toward
corrective action wells CA-3, CA-4, and CA-5, where groundwater pumping creates
radial flow to the wells. South of the facility, flow appears to discharge eastward to the
Tombigbee River. On the western side of this hydraulic high, flow is south and
southwest toward the groundwater recovery area created by corrective action wells CA-1
and CA-2. A hydraulic mound believed to be due to ponded water is evident in the

brine field area.

Extraction of groundwater from the five corrective action wells has caused localized
depressions in the potentiometric surface beneath the site. The potentiometric data
indicate that Olin’s Corrective Action Program is effective at recovering groundwater

migrating from any known past or current sources.
2.1.4  Natural Resources

There are only 60 acres out of 1,500 acres owned by Olin that have active chemical

production facilities. The rest of the property beyond the active chemical facility is

Page 7
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heavily forested with approximately 65 acres consisting of a natural basin and wetlands
area. The natural basin drains into and is adjacent to the Tombigbee River.

This undeveloped area and natural basin are a natural habitat for wildlife, terrestrial
and aquatic species. Further discussion on ecological concerns will be addressed in the
Environmental Evaluation Technical Memorandum to be submitted at a later date,

2.2 SITE DEMOGRAPHICS

This section describes land use and the potential populations that might be exposed to
chemicals at or potentially released from the site. The purposes of this section are 1)
to identify potential human receptor populations and 2) to provide a basis for identifying

exposure pathways to be further detailed in the Exposure Assessment.

For purposes of identifying populations and land uses that would experience the greatest
potential impact from groundwater, surface water, sediment and fish/game
contamination, an area encompassed by a 3-mile distance in all directions from the Olin
Mclntosh plant was evaluated. A comprehensive land use and demographic analysis of
the site area was conducted within this 3-mile radius by consulting geographers Dr.
Victorio Rivizzigno and Dr. Eugene Wilson, professors from the University of South
Alabama. The Land Use, Demographic Analysis and Domestic Well Survey is
presented in Appendix A.

The land use section of the analysis provided information on the major land uses within
a 3-mile radius of the Olin facility and included the location of domestic water wells,
their status (active or closed), description of their condition, depth, diameter,
construction materials, how water was used, identification of primary and secondary

sources of drinking water, and a notation of fishing habits of the residents in this area.

The demographic section of the analysis provided a description of the population in the
study area, well-water user populations, and the population of Washington County,

where the Olin facility is located.

Page 8
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Land use in the study area was recorded during onsite or ground observations, personal
interviews, and through the use of aerial photographs and topographic maps.
Information about domestic water-wells and fishing habits was obtained through
personal interviews during a door to door survey. Attempts were made to interview
every household in the study area to obtain the necessary domestic water-well
information. When the householder was not available, neighbors were contacted to
provide the information needed. Several visits were made to complete the survey.

Domestic water-well questionnaires were filled out for the houses where water wells
were identified as either active, inactive, or closed up. A total of 122 domestic wells
were identified. Forty-three wells were identified as active drinking water wells. The
43 wells constitute a population of about 3 percent of area residents that drink well
water within the 3-mile radius of Olin. No questionnaires were filled out for those
houses that did not have domestic water-wells. These homes were solely serviced by the

town water system.

Data for the demographic analysis were collected from historical records, a private
consulting firm, and personal interviews. Demographic and economic data for
Washington County were obtained from federal and state government publications, and

from interviews with a state government statistician.

Some of the key conclusions from the demographic analysis in regard to potential
exposure were the discussions on resident drinking water supplies and fishing practices.
Most houses in the 3-mile radius of the site are connected to the town water system and
some families share water from the town system with their neighbors. Since only about
3 percent of the area residents drink well water, the magnitude of exposure via ingestion
of well water is low. The exposure of area residents to potential contaminants in

groundwater will be addressed in the exposure assessment.

The relative contribution of the basin to the total exposure in regard to fishing activities
was addressed in the demographic analysis. For instance, the demographic analysis
showed that the most popular places to fish are the Tombigbee River and Bilbo Creek,

not the basin. This is paramount towards determining if a complete exposure pathway

Page 9
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exists for ingestion of contaminated basin fish. No resident specifically identified the
basin as an area where they fished. However, one cannot dismiss the likelihood of false
responses on the questionnaire, particularly since trespassers are prohibited in the basin
area. Therefore, consumption of basin fish by area residents was considered a viable
exposure pathway in this exposure assessment. However, the contribution of
contaminated fish from the basin to overall fish consumption by area residents is
certainly less than 100 percent. In fact, estimates of "contaminated” fish consumption
by area residents assuming ingestion from sources including the Tombigbee River is
approximately 20 percent for reasonable maximum exposures (i.e., upper bound or 90th
percentile) and 10 percent under average exposure situations. Fish ingestion rates by
area residents are discussed in detail in Section 6.2. Although a complete consumption
survey using published guidelines such as the Consumption Survey for Fish and Shellfish
(EPA 822/R-92-001, February 1992) was not used, the information provided by the
demographic analysis in regard to fishing activities is applicable to this exposure

assessment.

In general, the major conclusions of the demographic survey in regard to the exposure

assessment are:

. Only about 3 percent of the human population within a 3-mile radius of
the plant use well water as a drinking water supply

. Most of the fish consumed by local residents comes from areas besides

the basin

Page 10
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3.0
RI SAMPLING ACTIVITIES

The site characterization sampling activities which were conducted from July through
November 1991 included sampling and chemical analysis of onsite groundwater and
offsite groundwater (domestic wells) in OU-1, and sampling and chemical analysis of
sediment, surface water and fish in OU-2. Additional sampling is planned at this time
in both operable units.

QOU-1, Onsite Groundwater Sampling

Thirty-three selected onsite wells (monitor, production, and corrective action) were
sampled for the RI/FS. The selected wells were sampled and analyzed for the
following constituents as specified in the EPA Contract Laboratory Program (CLP):
Target Compound List (TCL) Volatile Organics; TCL Semivolatile Organics; TCL
Pesticides/PCBs; Target Analyte List (TAL) mercury (total and dissolved); a subset of
the Target Analyte List that includes the following thirteen metals on the Priority
Pollutant List and cyanide:

Arsenic Silver
Cadmium Antimony
Chromium Beryllium
Lead Copper
Mercury Zinc
Nickel Thallium
Selenium Cyanide

The groundwater samples were also analyzed in the laboratory for chloride. Field

analyses included pH, specific conductance and temperature.

Page 11
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OU-1, Offsite Groundwater Sampling

Forty-three domestic wells within a 3-mile radius of the facility were identified as
drinking water wells. Thirty-four of these wells were determined to be sampleable. The
34 wells were sampled in November 1991 as part of the site characterization activities.
The samples were analyzed for total mercury, TCL Volatile Organics, total organic
carbon (TOCQC), total dissolved solids (TDS), total suspended solids (TSS), and chloride.
The TCL Volatile Organics were selected as the organic analytes based on the results
of the onsite sampling.

0OU-2, Sediment Sampling

Core sediment samples were collected at the three sample locations during the Phase 1
sediment sampling. Two cores were obtained from the basin and one core was obtained
from the former wastewater ditch. Each core was completed to an approximate depth
of 5 feet and samples were collected at approximate 1-foot intervals. In addition to the
core sampling, grab surface samples were collected on a grid established at approximate
200 feet spacing across the basin. The wastewater ditch, discharge ditch, the former
flow path from the wast>water ditch to the basin, and the current flow path from the
wastewater ditch to the discharge ditch were sampled approximately every 200 feet along
the centerline. These were also grab-type samples. All samples were split and analyzed
for TAL mercury by CLP procedures. In addition to the mercury analyses, selected split
core samples and grid samples were analyzed for soluble mercury, pH, Total Organic
Carbon (TOC), sulfide, sulfate, and CLP parameters including the selected list of TAL
constituents, TCL Volatile Organics, TCL Semivolatile Organics, and Pesticides/PCBs.
The remaining samples were analyzed for selected organic indicator contaminants using
a laboratory screening technique.

Five additional cores (3 in the basin and 2 in the wastewater ditch) were obtained
during the Phase Il sampling. The core locations and analytical parameters were based

on the results of the Phase I sampling.

Page 12
YIBIIYC A /HIEATTXT 44901.N8 06-02-92



Woodward-Clyde
Consultants

5 3

<
~1

OU-2, Surface Water Sampling

Surface water samples were collected from discrete depths at randomly selected grid
locations in the basin. Surface water samples were also obtained from each of the
drainages to the basin that contain water. The water samples were analyzed by CLP
procedures for TAL mercury (total and dissolved), the selected list of other TAL
constituents, TCL Volatile Organics, TCL Semivolatile Organics, and TCL
Pesticides/PCBs. Non-CLP analyses included Dissolved Oxygen (DO), pH, TOC, Total
Suspended Solids (TSS), and Total Dissolved Solids (TDS).

OU-2, Fish Sampling

Twenty specimens of two fish species (largemouth bass and channel catfish) were
collected for chemical analyses. Ten whole body samples and 10 filet samples were
obtained from each species. The 40 fish samples were sent under chain-of-custody to
Hazleton Environmental Services, Madison, Wisconsin, for analysis of chlorobenzene,
1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2 4-trichlorobenzene,
pentachlorobenzene, hexachlorobenzene,pentachloronitrobenzene,4,4’-DDD,4,4’-DDE,
4,4’-DDT, and percent lipids. Hazleton Laboratory prepared aliquots of the fish
samples and submitted these aliquots to Olin’s laboratory in Charleston, Tennessee for

total mercury analysis. Only filet samples were used in the exposure assessment.

Future Sampling

More extensive sampling is planned for OU-1. The planned sampling is to address the
Old Plant (CPC) Landfill, which was identified as a potential continuing source of
groundwater contamination, and other SWMUSs/AOCs identified in the RCRA Facility
Assessment (RFA). During the scoping of the RI/FS the potential for exposure due to
surface and subsurface soils was considered to be low due to the closure and removal
activities that have been conducted at the site. Based on this characterization, the
surface and subsurface soils will be addressed qualitatively in the baseline risk

assessment. However, the additional sampling that is planned includes soils in OU-1.
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If these data indicate potentially significant concentrations based on the additional
sampling, the baseline risk assessment will be revised to incorporate the additional data.

Additional sampling is also planned for OU-2. The planned sampling will include
additional grab samples from the basin flood plain and the round pond to the north of
the basin. An additional core is also planned for the wastewater ditch. The sampling
results will be evaluated to assess whether the additional data affect the exposure
assessment presented in this document. Any modification to the exposure assessment
based on this additional data will be incorporated into the baseline risk assessment.
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4.0
EXPOSURE PATHWAYS

An exposure pathway describes a specific environmental transport pathway by which
receptor populations can be exposed to chemical constituents present at or originating

from a site. An exposure pathway consists of four necessary elements:

. A source and mechanism of chemical release to the environment
. An environmental transport medium for the released chemical
. A point of potential human contact with the medium and the receptors

located at these points

. A human uptake route (intake of media containing site-related

chemicals) at the point of exposure

All four elements must be present for an exposure pathway to be complete and for
exposure to occur. All potential exposure pathways are evaluated for each identified
receptor to determine their significance. Complete exposure pathways are quantitatively
addressed in this exposure assessment. Incomplete exposure pathways do not result in

actual human exposure and therefore are not included in the exposure assessment.
4.1 CHEMICAL SOURCE RELEASE MECHANISMS AND TRANSPORT MEDIA

At the Olin-McIntosh site, chemicals may reach either on-site or offsite receptors via
eroundwater, surface water, sediments and fish ingestion. The chemical source release
mechanisms and transport media can be further delineated for purposes of this exposure

assessment as follows:
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Chemical sources in OU-1 include surface and subsurface soils which
may be released through the groundwater, runoff, wind erosion or direct
contact.

Chemical sources from the wastewater ditch in OU-2 may be released
through surface water and sediment media in the natural basin wetlands
area through infiltration into groundwater, overflow and subsequent
runoff or by direct contact.  Exposure pathways include fish
consumption, dermal contact and ingestion of surface water and
sediments.

4.2 EVALUATION OF POTENTIAL EXPOSURE PARAMETERS

In order to calculate the daily chemical intake (CDI), a number of exposure parameters

must first be quantified. Parameters which are typically quantified include the following:

-

Exposure frequency (days/year)

Exposure time (hrs/day)

Exposure duration (years)

Groundwater ingestion rate (1/day)

Surface water and sediment ingestion rates (I/day and mg/day)
Body weight (kg)

Bodv surface area (m?)

Lifespan (days)

Fish (locally caught) ingestion rates (g/day)
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These parameters are assigned numerical values (Tables 2 through 9) which are
incorporated into one of the exposure algorithms used to estimate the extent of chemical
exposure. The numerical values used in the exposure algorithm have been developed
using the Exposure Factors Handbook (EPA 1989a) and OSWER Directive 9285.6-03
(Standard Default Exposure Factors; EPA 1991) and the Risk Assessment Guidance for
Superfund (RAGS) Manual (EPA 1989b). Exposure assumptions used are conservative
to ensure that potential exposures are not underestimated. A discussion of these
assumptions is presented in Section 6.2.

4.3 POTENTIAL RECEPTOR POPULATIONS

The populations on and near the site were characterized in order to assess the
likelihood and extent of exposure to site contaminants. The current use of the land in
the vicinity of the site i1s commercial to the north and residential to the south. Since
Olin owns the property currently occupied by the plant, future land use is likely to
remain industrial. Area residents (adults and children), current and future industrial
workers, and future remediation workers were identified as potential receptor
populations from the site. However, a well managed Health and Safety Plan
implemented for current and future industrial workers would eliminate potential for
dermal exposure to groundwater from monitoring wells at OU-1 (29 CFR 1910.120).
Therefore, current and future industrial workers were not quantitatively addressed in

this exposure assessment.

Sensitive receptors within the study area are those who might be particularly susceptible
to chemicals. They may include infants, the elderly, or individuals with respiratory
problems. Sensitive receptor locations generally include hospitals, convalescent homes,
schools, and day care centers. Offsite residential children are identified as the sensitive
receptors for this assessment and are evaluated in residential and trespasser exposure

SCEnarios.
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4.3.1 Potential Residential Receptors

Current potential residential receptors (offsite) live in the residential areas south of the
Olin McIntosh plant. Locations of these residential receptors are given in Figure 1 and
can be found in the Land Use and Demographic Analysis (Appendix A).

The specific residential receptors for which quantitative exposures were calculated in the
exposure assessment included adult and children residents. These receptors potentially
lie in the path of groundwater flow. Furthermore, residential adult and children
receptors could possibly ingest some fish from OU-2 and come into contact with OU-2
surface water and sediments. The child resident represents a sensitive subpopulation
that may potentially be at greater risk due to behavior patterns or sensitivity to chemical
constituents. Trespassers are also included in the offsite adult and child residential
receptor populations.

4.3.2 Potential Occupational Receptors

Quantitative exposures were not calculated for the plant industrial worker since
complete exposure pathways do not exist 1or this receptor. For instance, industrial
workers are not likely to be exposed to surface water, sediments or fish from OQU-2
because plant operations do not require workers in OU-2.  Although plant workers
sample groundwater from monitor wells and corrective action wells quarterly, exposure
to groundwater can be controlled by implementation of proper heaith and safety
procedures.

4.3.3 Hypothetical Receptor Populations

In addition to the current offsite residential and chemical worker receptors, hypothetical
receptor sites addressed in the exposure evaluation included points where remediation
might occur in OU-2. Exposure of site contaminants to a hypothetical receptor, a future
remediation worker, was evaluated. This receptor could be potentially exposed to

surface water and sediments by ingestion and dermal routes of exposure.

Page 18

YOBIIOCAA /HOLEATXT HYOLNE 06-02-92



Woodward-Clyde
Consultants

5 83 078

A second hypothetical receptor, a future industrial worker, was evaluated for QU-1.
However, there is no current or likely future exposure to groundwater containing site
chemicals by workers if appropriate health and safety procedures are implemented.
Future exposure assessments may quantitatively address the contribution of surface and
subsurface soil contamination once data for this medium becomes available (see
Section 3.0).

4.4 EXPOSURE POINTS

An exposure point is defined as a location of potential contact between a receptor
population and a chemical constituent. The objective of determining exposure points
is to identify location points where receptor populations may be potentially exposed to
chemical constituents contained within environmental transport media. For this
exposure assessment, potential media of concern include groundwater, surface water,

sediments and fish.

Under the baseline scenario, the following discreet exposure points were identified for
potential exposure to the chemicals of concern via groundwater: south residences, the
Olin Mclntosh Chemical plant facility, and the 65-acre natural basin and the associated
undeveloped area of the Olin McIntosh property. Domestic well water presents both
dermal and ingestion exposure pathways for offsite adult and child residents. The
measured concentrations in the domestic wells were used to calculate potential
exposures to site constituents via groundwater media. Appendix B presents the data that

were used in these calculations.

The potentiometric surface indicates that on-site groundwater from current and past
potential sources is being captured by the groundwater corrective action system.
However, the residences south of the facility are considered as exposure points due to

the potential for past contaminant migration to the south.

The wetlands (OU-2) were selected as exposure points for contaminated surface water,
sediments and fish for area resident trespassers who use the natural basin for

recreational and hunting/fishing purposes. In addition, OU-2 surface water and
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sediments may present exposure to site contaminants for future remedial workers.
Potential exposures to offsite receptors were calculated using measured concentrations
of potential chemicals of concern in surface water, sediment, and fish collected from
OU-2. These data are presented in Appendix B. For the fish data, only the filet
analyses were used in the calculations since the exposure assessment addresses only
human health concerns. Whole body analyses of fish will be used in preparation of the
Environmental Evaluation Technical Memorandum which will be submitted at a later
date.

4.5 HUMAN INTAKE ROUTES

A human intake route is the mechanism by which a chemical comes in contact with the
receptor. Humans may take up chemicals via inhalation, ingestion, or dermal contact.
Each exposure pathway is evaluated for uptake potential. The human exposure routes
identified for exposure to the constituents of potential concern present at or originating
from the Olin site (OU-1 and OU-2) are presented below in Section 4.6. Inhalation
exposure risks were not evaluated quantitatively for any media in the exposure
assessment for two reasons. First, inhalation of VOC’s at the site was not considered
to be a significant exposure pathway. This is due to low concentrations of these
materials present in environmental media, dilution factors, meteorological conditions
and low exposure. Second, inhalation (and subsequent absorption or incidental
ingestion) of particles of respirable size (i.e., <10 uM) from surface soil fugitive dust
emissions was not considered significant due to the post closure and removal activities
of the solid waste management units. Additional soil sampling is planned as outlined
in Section 3.3 and future exposure scenarios may address this pathway quantitatively
based on the additional data. However, the overall contribution of fugitive dust intake
to total exposure at the Olin site is expected to be insignificant in comparison to
exposure of potential receptors to other contaminated media. This is due to the
significant concrete, asphalt and vegetative cover at the site and the insignificant

generation of dust due to that cover.
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4.6 INTEGRATION OF EXPOSURE PATHWAY COMPONENTS: THE SITE
CONCEPTUAL EXPOSURE MODEL

The following section combines information from primary sources of contaminants,
chemical release mechanisms, transport media, potential receptors, exposure routes and
subsequent complete exposure pathways for site contaminants at OU-1 and OU-2. All
potential exposure pathways are combined into integrated site conceptual exposure
models shown in Figures 4 and 5. These figures indicate complete and incomplete
pathways and corresponding significant and insignificant exposure pathways. Figures 4
and 5 represent the cumulative information needed to evaluate whether pathways are
complete and/or significant. This includes input on chemical concentrations, chemical
migration, health and safety plan implementation, demographics, etc. Complete
pathways are designated by a solid dot, while an "[" designates incomplete pathways.
Exposure routes that are not applicable to a media are designated as "NA." Those
exposure pathways that are significant are represented with a solid circle and an open
circle represents those pathways which are assumed to be relatively insignificant based
on professional judgment. The two site conceptual exposure models represent two

primary sources of chemicals:
. Surface and subsurface soils from Olin McIntosh Chemical Plant (OU-1)
. Wastewater Ditch/Olin Basin (surface water and sediments) (OU-2)
4.7 SUMMARY OF EXPOSURE PATHWAYS
OuU-1
There were no complete significant exposure pathways identified for current and future
industrial workers. Complete exposure pathways for dermal exposure and ingestion of

groundwater exists for offsite residential adults and children.

Direct contact exposure to surface soils from OU-1 (dermal, ingestion) by current and

future industrial workers and future remediation workers are considered a complete
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exposure pathway but are not considered significant. Similarly, direct contact to fugitive
dusts (i.e., particulates) could present complete exposure pathways for these receptors
through dermal, ingestion and inhalation routes. Based on obtaining additional soil
data, these exposures may be addressed in future exposure scenarios.

Ou-2

For this exposure assessment, the majority of complete exposure pathways were
associated with chemical sources from OU-2. Because of activity patterns and fencing
in the plant area, OU-2 surface water and sediments are not contacted by plant workers
at the site. Therefore, primary receptors for OU-2 associated exposures include future
remediation workers, offsite residential adults and children. Offsite residents are
believed to trespass on OU-2. Therefore, trespasser exposure scenarios are included in
offsite resident (adults and children) exposure possibilities.  This approach is
conservative in that it treats offsite residents and trespasser exposure scenarios as
additive.

Complete exposure pathways exist for direct contact of OU-2 surface water and
sediment via dermal and ingestion exposure routes for future remediation workers,
offsite residential adults and children. This could occur during future remediation work
(i.e., future workers) or through fishing and wading (i.e., residents) during trespass
situations. Similarly, ingestion of fish from OU-2 by offsite residents constitutes a
complete exposure pathway. Inhalation of constituents from groundwater is believed to
be negligible at this site. The potential for groundwater contamination from OU-2
sediments is characterized as minimal and was therefore not considered a complete
exposure pathway in this assessment.

As indicated for OU-1, surface soils contaminated through run-off scenarios could
produce dermal, ingestion and inhalation exposures for future remedial workers.
Similarly, surface soils could produce exposures to offsite residents (i.e., trespassers).
However, due to the likelihood that such exposures would be minimal, these pathways
were not addressed quantitatively in the exposure assessment. Quantitative evaluations

may be conducted in the future based on additional data that will be collected.
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Summary

In summary, pathways that will quantitatively be evaluated for the Olin Mclntosh
Chemical Plant are as follows:

. Under the baseline scenario, the exposure pathways identified for

receptor populations for OU-1 are:

dermal exposure to groundwater for area residents (adults and
children) during showering, gardening, etc., with residence well
water

ingestion of groundwater for area residents who use well water
for drinking water

. Under the baseline scenario, the exposure pathways identified for OU-2

arc:

dermal exposure to surface water and sediment from direct
contact by area residents during recreational activities in the
basin

incidental ingestion exposure to surface water and sediment
from direct contact by area residents during recreational
activities in the basin

ingestion exposure from fish caught from OU-2 and eaten by

area residents

. Under the hypothetical scenario, exposure pathways identified for

chemical sources from OU-2 are:

dermal and ingestion exposure to surface water and sediments
by the future remediation worker during remediation activities

in the basin
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Pathways that will be qualitatively addressed in the baseline risk assessment will include
onsite and offsite surface soil exposure to area residents and workers including fugitive
dust inhalation, incidental ingestion and dermal contact. Quantitative evaluation of

these pathways may be included in the baseline risk assessment pending results from

future sampling activities.
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S.0
EXPOSURE POINT CONCENTRATIONS

Exposure point concentrations are the chemical concentrations to which a receptor is
exposed when contact is made with a specific environmental medium. The chemical
concentrations for the sample media are presented in Tables 10 through 13 for:

. Domestic well water concentrations (Table 10)

. Surface water (OU-2) from Olin Basin/Wastewater Ditch (Table 11)
. Sediment (OU-2) from Olin Basin/Wastewater Ditch (Table 12)

. Fish (OU-2) from Olin Basin (Table 13)

The tabulated results for each medium include the number of records, number of
detections, the arithmetic mean for each constituent, the sample standard deviation and
the 95 percent upper confidence limit of the arithmetic mean. Calculations for
arithmetic means and 95 percent upper confidence limits include the use of one-half of
the detection limit for samples considered "non-detects." The use of the arithmetic
mean as recommended by the guidance document (RAGS 1989b) is a conservative
approach. A more realistic approach may be to use the geometric average in cases
where environmental data may be skewed resulting in overestimation of risks. For the
baseline risk assessment, a statistical distribution analyses of the data may be conducted
which may result in the use of the geometric, rather than the arithmetic, mean to be
used for risk/hazard number calculations. The data for each of these media are

presented in Appendix B.
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6.0
QUANTIFICATION OF EXPOSURE

The next step in the exposure assessment is to quantify the magnitude, frequency, and
duration of exposure for the defined receptor populations. This step is conducted by
integrating 1) exposure concentration estimations for each chemical, and 2) intake
estimates for each of the pathways considered in this assessment. Some general
considerations in quantifying exposure are presented in the remainder of this report.

6.1 QUANTIFYING AVERAGE AND REASONABLE MAXIMUM EXPOSURES

Exposure to a chemical is described in terms of intake, which is expressed in units of
milligrams of chemical per kilogram of body weight per day (mg/kg-day). The
magnitude of exposure to a chemical (or intake) is a function of a number of variables,
including exposure concentration and variables that describe the exposed population
(e.g., contact rate, exposure frequency and duration, and body weight). Each of these
parameters can be described by a range of variables. For purposes of this assessment,
two measures of exposure have been defined using two sets of exposure variables: an

average exposure and a reasonable maximum exposure.

The arithmetic mean of the chemical concentration in domestic wells, surface water,
sediments, and fish tissue sample were calculated, along with the sample standard
deviation. In locations where the chemical was reported as undetected, the chemical
was assumed to be present at one-half of the detection limit. From this information, a
95 percent upper confidence limit (UCL) of the arithmetic mean was calculated, using
the "t" distribution. The concentration associated with the 95 percent UCL or the
maximum concentration detected, whichever was lower, was adopted as the exposure
point concentration for each chemical. Use of the maximum concentration, if less than
the upper bound, is supported by EPA risk assessment guidance for the calculation of
the RME (EPA 1989b). The upper bound concentration may exceed the maximum

concentration in instances where the variation of the data is large or when high

Page 26

HOBOCAA [AEATTXT 4490188 06-02-92

07

Q

-

0



Woodward-Clyde
Consultants

5 8 0791

detection limits (above concentrations detected in other samples) may inaccurately skew
the upper bound concentration.

The average exposure is estimated using the arithmetic average of measured chemical
concentrations and exposure variables that represent central values or best estimates of
exposure for an individual with normal activity patterns.

The reasonable maximum exposure has been estimated using guidance provided in
EPA’s Risk Assessment Guidance for Superfund (RAGS) (EPA 1989b). The reasonable
maximum exposure is defined by selecting intake variable values so that the combination
of all intake variables results in a maximum exposure that is reasonably expected to
occur at the site. The RME represents the 90th percentile exposure, that is, the
exposure expected to occur in 1 of every 10 exposed individuals. The intent of the
reasonable maximum exposure is to estimate a conservative, well above average
exposure case that is still within the range of possible exposures. The USEPA
recommends that the 95 percent upper confidence limit (UCL) on the arithmetic
average be used for this variable in characterizing the reasonable maximum exposure

because of uncertainty surrounding any estimate of exposure concentration.
6.2 EXPOSURE ASSUMPTIONS

Specific exposure values were developed for each receptor population and are listed in
Tables 3 through 9. Lifespan, as given in the OSWER Directive 9285.6-03 (EPA 1991),
is 70 years, and is the same for all receptors. All other values are receptor-specific.

Exposure duration refers to the number of years spent on or near the site or residence.
Adult residents are assumed to have a reasonable maximum exposure duration of 30
vears based on the upper 90th percentile value for time spent in a single residence while
an average number of years an adult resident is assumed to spend at a residence is 9
vears (Exposure Factors Handbook, EPA 1989a). Child residents are assumed to be
raised in the same house (i.e., average exposure duration of 9 years) and to move away
after becoming adults (i.e., RME of 20 years of age). This is particularly useful in
evaluating non-carcinogenic (e.g., toxic) health hazards. Future remedial workers are
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assumed for this site to have an average exposure duration of 2 years and a reasonable
maximum duration of 4 years.

Exposure frequency refers to the number of days per year spent at or near the site. The
future remediation workers are assumed to spend 250 days per year on-site, based on
a 5-day work week of 50 weeks per year (OSWER Directive 9285.6-03 (EPA 1991)).
Exposure frequency for surface water and sediment exposures for residential receptors
were estimated at 6 and 12 days/year for average and RME exposures, respectively.

Dermal exposure by residents to groundwater was assumed to be 350 days/year.
Exposure time (hrs/day) to groundwater for dermal exposures was estimated to be
0.5 hrs/day and 1.0 hrs/day for residential average and reasonable maximum exposures,

respectively.

Groundwater ingestion rates are based on data presented for a maximum and average
intake rates in the Exposure Factors Handbook (EPA 1989a). Adult residents are
assumed to drink a maximum of 2.0 liters of groundwater per day and 1.4 liters per day
as an average exposure intake rate. The child resident groundwater ingestion rate is

given as 1.0 liter per day as an average and RME.

Body weights have been derived from the OSWER Directive 9285.6-03 (EPA 1991).
Body weight for adults is given as 70 kg, and includes both adult residents and
remediation workers. Body weights for children age 0 to 20 years old are 18 kg as an
average body weight as derived from 50th percentile of weights (Table 2) from the
Exposure Factors Handbook (EPA 1989a), and 48 kg as a reasonable maximum body
weight derived from the 90th percentile of child body weights in the same table.

The RAGS Manual (EPA 1989b) recommends use of the 50th percentile body surface
areas for dermal exposure to groundwater during showering or bathing. The adult male
surface area represents the average surface area exposure. Except for groundwater
exposures to offsite residents while showering, one-tenth of the adult body surface area
(19,400 cm’”) was assumed to be exposed in the average case, and 20 percent for the

RME for sediment and surface water exposures. For the future remediation worker, 8
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percent (i.e., head, Exposure Factors Handbook (EPA 1989a)) of the total surface area
was used for the RME while one-half of 8 percent (4 percent) was used for average
dermal exposure to water and sediment. A weighted average approach was used to
estimate children body surface areas.

Sediment and soil ingestion rates are based on the average and reasonable maximum
rates from the ingestion of soils (EPA 1989 RAGS). Soil consumption rates for the
future remediation worker is expected to be much less (i.e., 10 percent of residential
values) due to lower exposure and implementation of protective procedures.

Consumption rates for fish used site-specific factors to estimate the amount of fish
ingested (IR) by area residents and the occurrence of eating fish from contaminated
sources (FI). According to the Exposure Factors Handbook (EPA 1989a),
recommendations for ingestion rates specify that "due to lack of data, no specific values
are recommended for small bodies of water or for areas of localized contamination in
large bodies of water." Therefore, specific intake factors for fish ingestion rates were
developed according to the guidance presented in the Exposure Factors Handbook
(EPA 1989b). Specifically, it is recommended that:

a. Local fisherman in the affected area be interviewed to obtain actual
consumption rates

b. Productivity data be obtained for the area and divided by the number
of recreational fisherman (and family members) in the area

C. fish consumption from the contaminated area be estimated
standard exposure scenarios assuming the number of fish meals eaten
from the area per year be developed based on meal sizes ranging from
100 to 200 g/meal (EPA 1989b).

Based on information collected from the demographic analysis (Appendix A), the
geometric mean number and 95 percent upper confidence limit of the mean number of
meals of locally caught fish eaten by area residents was calculated as 25 and 65,
respectively (N=32). This calculation was performed by assigning 365, 52, 12, 24, and

4 to daily, weekly, monthly, biweekly, and occasional responses, respectively, tor fish
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consumption obtained from the demographic analysis. Applying 200 g/meal and 100
g/meal as RME and average consumptions, respectively, annual ingestion rates of
35.6 g/day and 6.8 g/day for RME and average exposures for offsite adult residents
were produced (EPA 1989b). Offsite children ingestion rates were adjusted based on

mass considerations.

Conservative estimates of the occurrence of offsite residents eating fish from
contaminated sources (FI) was estimated to be 10 percent and 20 percent for average
and RME exposures, respectively. This figure was derived using the demographic
analysis and professional judgment. Since it is illegal for area residents to fish in the
basin, no respondents mentioned fishing there. For the estimation of FI, the choice of
the Tombigbee River was used to estimate intake of fish from potentially contaminated
sources because it was not possible from the demographic analysis to separate residents
who fish in the basin from those who fish in the river. In the demographic analysis, 68
percent (21/31) respondents claimed to fish at least some of the time in the Tombigbee
River. The percentage of fishing time spent in the river was estimated to be 33 percent
because of the abundant alternative fishing areas in the vicinity and the likelihood that
climatic conditions (temperature, flooding, etc.) would not create attractive fishing
conditions year round. Therefore, FI was estimated at approximately 20 percent (0.68
x 0.33) for RME exposure scenarios and one-half (10 percent) for average. It should
be further noted that as a conservative approach, all fish consumption of the FI assumed
contamination at concentrations reported in basin fish. Furthermore, the assumption
is that all fish eaten are as contaminated as catfish and largemouth bass species, both
of which are expected to contain the highest contaminant concentrations. Therefore,

10 percent and 20 percent should be acceptable for exposure estimates for this site.

For dermal contact with contaminants in water, a dermal permeability constant for water
(8.0 x 10 cm/hr) was used (Superfund Exposure Assessment Manual, EPA 1988) to be
conservative since metal permeabilities through skin in general are low in aqueous

media.

Soil loading (i.e., adherence factor) on skin was assumed to be approximately 0.60

mg/cm’ (Exposure Factors Handbook, EPA 1989a). For dermal contact with sediments,
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an absorption factor of 0.05 and 0.10 was applied for the average and RME,
respectively. Ten percent absorption was considered maximum since even lipid soluble
materials are only 35 to 50 percent absorbed (Wester, et al., 1990) assuming 24 hour
exposures. Two to four hour (i.e., 10 to 20 percent) exposures are more likely, thus the
use of 0.05 and 0.10 as absorption factors are conservative.

The matrix effect (ME) describes the observation that chemicals bound to soil are less
well absorbed than are chemicals administered in drinking water, corn oil, or other
typical laboratory dose vehicles. Studies have shown that materials may remain
adsorbed to a matrix and are subsequently less available for absorption (Goon et al.,
1991). Therefore, S0 percent (or 0.5) was used as a conservative estimate of the matrix

effect in this analysis.

Finally, since some areas and media on the Olin site are not 100 percent contaminated,
it is unlikely that receptors will continuously come into contact with solely contaminated
media. Most trespassers in OU-2 would spend a majority of the time in the flood plain
area and along the basin shoreline and not in contact with basin sediments. The
contaminated fraction (FI) of sediment at this site was estimated to be 10 percent and
20 percent for average and RME. This estimate may be revised based on the analyses
of additional sediments collected from OU-2 which will include sediments from the

flood plain.
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7.0
CALCULATION OF DAILY CHEMICAL INTAKES

Daily chemical intakes (CDIs) represent the daily amount of chemicals in milligrams
taken in by a receptor per kilogram of body weight (mg/kg-day). The CDIs are used
to estimate the potential human health risks (i.e., hazard quotients and cancer risks)
associated with each chemical. The CDIs are calculated for individual chemicals and
receptors, using the following equation:

CDI = Intake Factor x Exposure Point Concentration

Intake factors (IFs) are developed using the potential exposure parameters discussed in
Section 6.2 and the formula presented below:

contact rate x exposure frequency x exposure duration

Intake Factor = - . !
body weight x averaging time

A complete set of intake factor detail is presented in Appendix C. It should be noted
that the IFs (and their associated CDIs) to be subsequently used for calculating hazard
quotients (HQs) are different than those used to estimate cancer risks (CRs). The IFs
to be used to calculate HQs are developed using the exposure period as an averaging
period, while the IFs used for calculating potential CRs assume lifetime as the averaging
period. The pathwayv-specific CDIs calculated for each chemical for the various
exposure scenarios are presented in Appendix D.
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8.0
UNCERTAINTIES AND LIMITATIONS

It was assumed that samples collected were representative of conditions to which various
populations may be exposed. However, the collected samples may not be perfectly
representative, due to biases in sampling and to random variability of samples. In
general, sampling in the RI was biased toward areas of known and suspected elevated
chemical concentrations, which may lead to an overestimation of exposure when these
results are assumed to represent a larger area (e.g., when samples from an area of
concentrated chemicals are used to characterize exposure over a large area, much of
which may not be impacted by site activities). In addition, the environmental media
sampled are not homogeneous. Random variability of the media sampled may result

in the samples collected either over or underestimating the actual exposures.

Samples were analyzed using Contract Laboratory Procedures (CLP) procedures and
were subjected to data validation to obtain data suitable for decision-making. However,
it should be understood that sample analysis is subject to uncertainties associated with
precision, accuracy, and detection of chemicals of low concentrations. Analytical
precision and accuracy are evaluated through laboratory QA programs. Uncertainties
associated with precision and accuracy of analysis are generally random errors which
may lead to over or underestimation of exposures. These errors are typically of low
magnitude (well below an order of magnitude) compared to other sources of uncertainty

of the exposure assessment.

Due to the limits of analytical methodologies and the complexity of matrices for
environmental samples, some chemicals present in low concentrations in samples may
not be detected, leading to a possible underestimation of exposure. This however is

unlikely since one-half of the detection limit was used for "nondetects.”

In compiling most of the data for use in the exposure assessment, arithmetic means and
95 percentile upper confidence limits (UCL) on the arithmetic mean concentrations of

chemicals detected in each media were compiled. In compiling data, once half of the

Page 33
YOBHICAASHIEATXT 44901N8 06-02-92



Woodward-Clyde
Consultants

58

detection limit was used for those samples which contained chemical concentrations
below the detection limit. This assumption is conservative and may lead to
overestimation of exposure, particularly for those chemicals reported with low frequency
and low concentrations. The arithmetic mean concentration was used in evaluation of
average exposures, an assumption which does not over or underestimate exposure. In
estimating RME exposures, the 95th percentile UCL concentrations were used, which

may result in overestimation of potential exposures.

For the most part, the arithmetic mean and 95 percent UCL chemical concentrations
were used as exposure point concentrations. It was conservatively assumed that
chemical concentrations observed at the site study area will remain unchanged with
time. The potential reduction in chemical concentrations by migration, degradation, and
attenuation were not considered. These processes would reduce the chemical
concentrations present at the site during the assumed exposure periods considered in the
risk assessment. Therefore, the use of existing chemical concentrations and exposure
periods projected into the future is conservative and may result in overestimating the

potential health risk at the site.

The exposure assessment relied on assumptions of a wide variety of scenarios for
potential human exposure. The exposure scenarios used are considered conservative

and are likely to overestimate risk. Assumptions used were based on:
. Site-specific information

. USEPA Guidance (RAGS 1989b) and the Exposure Factors Handbook
(USEPA 1989a)

. Professional Judgement

The average case scenarios represent assumptions which are considered central values,
or realistically conservative estimates for the exposed population. However, even the
average case scenarios assume individuals are exposed on a regular basis over a long

period of time, which is an assumption that likely overestimates actual exposures. The
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RME scenarios are developed to subsequently provide an upper bound risk estimate.
The RME scenarios are based upon combinations of conservative assumptions for all

variables related to exposure, and thus are highly likely to overestimate potential
exposures, possibly by a large amount (one or more orders of magnitude).

Assumptions concerning most of the generic (non-site specific) variables used in
estimating chemical intakes are based upon data collected for human populations, and
thus are subject to limited uncertainty. These include variables such as body weights,
ingestion rates, surface area, etc. There is greater uncertainty associated with
assumptions concerning soil ingestion rates, dermal absorption factors, and absorption
of chemicals from complex matrices (such as soil) into the body. These assumptions
may lead to over or underestimation of exposure. As stated earlier the general
approach used in this assessment was to use conservative assumptions for intake
variables in the absence of strong scientific data, thus minimizing the likelihood that

exposures are underestimated.
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9.0
CONTAMINANT FATE AND TRANSPORT

-

J

The exposure pathways identified under the baseline scenario for receptor populations
included exposure of area residences to offsite groundwater, exposure of area residences
and trespassers to sediments and surface water in the basin, and exposure to fish caught
from the basin and eaten by area residences. Contaminant fate and transport models
were not considered necessary to adequately characterize these exposure pathways.

Offsite exposure to groundwater was calculated based on sample results from the area
drinking water wells rather than using contaminant fate and transport analyses to predict
contaminant concentrations. This is considered a conservative assumption considering
that the onsite potentiometric data show that all past and present known sources are
being captured by the corrective action wells, and therefore offsite concentrations should

decrease with time.

Contaminant fate and transport models were also not used for exposure to OU-2
sediment, surface water and fish. Again, long-term exposure was assumed to be at
present concentrations. The potential for contaminant migration in the groundwater at
OU-2 is characterized as minimal as described in the Preliminary Site Characterization
Summary submitted to EPA on April 16, 1992; therefore, contaminant transport models
for groundwater contaminant migration in OU-2 were not considered necessary.
Sediment transport in OU-2 was not evaluated quantitatively because any modeling of
sediment transport in the basin would have to take into account the complex
hydrodynamics of the basin, and the seasonal interaction between the basin and the
adjacent Tombigbee River. Such a modeling effort was not considered appropriate.
Rather, the transport of sediment beyond the boundaries of the basin will be evaluated

using the sampling data that will be collected from the basin flood plain.

An evaluation of contaminant fate and transport will be included in the Rl report. It
is believed however, that the fate and transport evaluation will not affect the exposure

scenarios and quantitative evaluation of exposure presented in this document.
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SUMMARY/CONCLUSIONS

The following conclusions are based on information detailed in the exposure assessment.
Clearly, the chemicals of potential concern that are present in the highest
concentrations, that possess the highest intrinsic toxicity, and that also have the highest
intake would subsequently be responsible for driving the health risks at the site. In
general, pathways that showed the lowest chemical intakes (i.e., 1.0 x 10°mg/kg/day or
less) included dermal exposures to surface water, groundwater, and sediment, and
ingestion of sediment and surface water. Ingestion of groundwater and fish were
associated with the highest chemical intakes at the site. Of these 2 media (groundwater,
and fish), daily intakes by residential receptors of contaminants of concern through the
ingestion of fish were associated with the highest exposures ta chemicals capable of
driving the human health risks/hazards at the site; most notably 4,4’-DDT, 4,4’-DDD,

4,4’-DDE, hexachlorobenzene and mercury.

Fish intake assumptions were generated for this exposure assessment by using
information documented in the demographic analysis. This approach conservatively
estimated site-specific ingestion rates for area residents. The fraction of fish ingested
by area residents from contaminated sources was estimated as 10 percent and 20 percent
for average and RME scenarios, respectively. To be conservative, the "fraction
contaminated” intake parameters (10 percent and 20 percent) included the possibility
of residents eating Tombigbee River fish as well as basin fish. From the demographic
analysis, it was not possible to separate (and relate) the contribution of basin-related
contamination and Tombigbee River-based contamination to overall exposure to offsite
residents. Therefore, exposure scenarios such as those described in this document,
addressed this relationship by combining potential exposures from these two sources
(i.e., basin and Tombigbee River). Even more conservative was the assumption that
every (i.e.. 1009%) of fish contained concentrations of potential contaminants of concern

similar to concentrations recorded from fish sampled from the basin.
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In summary, the fish ingestion pathway is the major source of exposure to site
constituents, including constituents not related to the Olin MclIntosh facility (i.e., the
DDT compounds). The hazards/risks associated with the fish ingestion pathway and
other exposure pathways presented in this document will be quantified in the baseline
risk assessment, which will be submitted at a later date.
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CHEMICALS OF POTENTIAL CONCERN

8

Carcinogens Noncarcinogens
Surface Water Alpha-BHC Arsenic
Arsenic Cadmium
Lead Cyanide
Chromium
Lead
Mercury
Nickel
Zinc
Sediment Arsenic Chromium
Benzene Hexachlorobenzene
Chromium Lead
Hexachlorobenzene Mercury
Lecad
Domestic Well Water 1,1,2,2-Tetrachlorocthane Chlorobenzence
Chloroform Chloroform
Tetrachlorocthene Mercury
Tetrachlorocthene
Fish 44°-DDD 44°-DDT
44"-DDE Hexachlorobenzene
44'-DDT Mercury
Hexachlorobenzenc
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TIME-WEIGHTED AVERAGE BODY WEIGHT
FOR CHILDHOOD EXPOSURES

Age Years in Age Group Weight, kg
0<3 3 11.6
3<6 3 17.4
6<9 3 25.0
9 < 12 3 36.0
12 < 15 3 50.6
15 < 18 3 61.2
18 < 30 12 70

Time-Weighted Average Body Weight
Child (0 to 9 years) 18 kg
Child (0 to 30 years) 48 kg

Source:  EPA (1989)

GBSO DA S HGEATT-2 33901N8
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TABLE 3 3 3 05
EXPOSURE PARAMETERS FOR ESTIMATION
OF CONTAMINANT INTAKE BY INGESTION OF GROUNDWATER
1
Offsite Residential
Child Adult
Parameter AVG RME AVG RME
Ingestion Rate 1.0 L/day 1.0 L/day 1.4 L/day 2.0 L/day
Frequency/Year 350 days 350 davs 350 days 350 days
Body Weight 18 kg 48 kg 70 kg 70 ke
Days/Lifetime 2.56 x 10° 2.56 x 10° 2.56 x 10 2.56 x 10
Exposure Period 9 years 20 years 9 years 30 years
AVG = Avcrage Exposure.
RME = Rcasonable Maximum Exposure.
15-26-2
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TABLE 4

EXPOSURE PARAMETERS FOR ESTIMATION
OF CONTAMINANT INTAKE BY INGESTION OF SURFACE WATER

Woodward-Clyde

Consultants
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Offsite Residential

Future Remedial
Child Adult Worker
Parameter AVG RME AVG RME AVG RME
Ingestion Rate 0.05 L/day | 0.1 L/day | 0.05L/day | 0.1 L/day | 0.05L/day | 0.05L/day
Frequency/Year 6 days/vr 12 days/yr 6 days/yr 12 days/yr | 250 days/yr | 250 days/yr
Body Weight 18 kg 48 kg 70 kg 70 kg 70 kg 70 kg
Days/Lifetime 2.56 x 10° 2.56 x 10° 2.56 x 10° 2.56 x 10° 2.56 x 107 2.56 x 10
Exposure Period 9 years 20 years 9 years 30 years 2 years 4 years
NOTES:
AVG = Avcrage Exposure.
RME =

GIBIOCAA/HIEAT S HVOLNE

Reasonable Maximum Exposure.
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EXPOSURE PARAMETERS FOR ESTIMATION

TABLE 5

OF CONTAMINANT INTAKE BY INGESTION OF SEDIMENT

Offsite Residential

Future Remedial

Child Adult Worker
Parameter AVG RME AVG RME AVG RME

Ingestion Rate 100 mg/day 200 mg/day 50 mg/day 100 mg/day 5 mg/day 10 mg/day
Frequency/Year 6 days 12 days 6 days 12 days 250 days 250 days
Body Weight 18 kg 48 kg 70 kg 70 kg 70 kg 70 kg
Days/Lifetime 2.56 x 10° 2.56 x 10° 2.56 x 10° 2.56 x 10° 2.56 x 10* 2.56 x 10°
Exposure Period 9 years 20 years 9 years 30 years 2 years 4 ycars
Matrix Effect 0.5 0.5 0.5 0.5 0.5 0.5

action Contaminated 0.1 0.2 0.1 0.2 0.1 0.2
Conversion Factor 1x10® kg/mg | 1x10° kg/mg | 1x10° kg/mg | 1x10° kg/mg | 1x10° kg/mg | 1x10° kg/mg

NOTES:

AVG = Avcrage Exposure.
RME =

Rcasonable Maximum Exposure.
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TABLE 6
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EXPOSURE PARAMETERS FOR ESTIMATION

OF CONTAMINANT INTAKE BY INGESTION OF FISH/GAME

Parameter

Offsite Residential

Child

Adult

AVG

RME

AVG

RME

Ingestion Rate

1,749 mg/day

24,411 mg/day

6,800 mg/day

35,600 mg/day

Frequency/Year

365 days 365 days 365 days 365 days
Body Weight 18 kg 48 kg 70 kg 70 kg
Days/Lifctime 2.56 x 10° 2.56 x 10° 2.56 x 10 2.56 x 10"
Exposure Period 9 ycars 20 years 9 years 30 years
Matrix Effect 0.5 0.3 0.5 0.5
*Fraction Ingested from
Contaminated Source 10 20 10 .20

Conversion Factor

1 x 10° kg/mg

1x 10" kg/myg

1 x 10" kg/mg

1x 10" kg/mg

NOTES:

AVG
RME

*

GNBIC =LA A HYEAT-0 3H901NS

0

il

Average Exposure.
Recasonable Maximum Exposure.

A complete description for the derivation of this parameter is provided in Section 6.2,
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EXPOSURE PARAMETERS FOR ESTIMATION OF CONTAMINANT
INTAKE BY DERMAL EXPOSURE TO GROUNDWATER
Residential
Child Adult
Parameter AVG RME AVG RME
Body Surface Area 12,120 cm? 12,120 cm? 19,400 cm? 19,400 cm?
Decrmal Permeability Constant | .0008 cm/hr | .0008 cm/hr | .0008 cm/hr | .0008 cm/hr
Body Weight 18 kg 48 kg 70 kg 70 kg
Exposure Time 0.5 hr/day 1 hr/day 0.5 hr/day 1 hr/day
Frequency 350 days/yr | 350 days/vr | 350 days/yr | 350 days/yr
Days/Lifetime 2.56 x 10° 2.56 x 10 2.56 x 10° 2.56 x 10°
Exposurc Period 9 years 20 years 9 vears 30 vears
Conversion Factor 1x10% 1/em® | 1x107 I/em?® | 1x107 I/em® | 1x107 I/cm’®
NOTES:
AV(G = Average Exposure.
RME = Recasonable Maximum Exposure.
06-42-92
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EXPOSURE PARAMETERS FOR ESTIMATION OF CONTAMINANT
INTAKE BY DERMAL EXPOSURE TO SEDIMENT

0615

Residential Future Remedial
Child Adult Worker
Parameter AVG RME AVG RME AVG RME
Body Surface Area 1,212 cm? 2,424 cm? 1,940 cm? 3,880 cm? 776 em? 1,552 cm?
Adherence Factor 0.6 mg/cm? 0.6 mg/cm? 0.6 mg/cm’ 0.6 mg/cm? 0.6 mg/cm? 0.6 mg/cm?
Body Weight 18 kg 48 kg 70 kg 70 kg 70 kg 70 kg
Matrix Effect 0.5 0.5 0.5 0.5 0.5 0.3
Frequency 6 days/yr 12 days/yr 6 days/yr 12 days/yr 250 days/yr 250 days/yr
Days/Lifctime 2.56 x 10° 2.56 x 1¢° 2.56 x 10° 2.56 x 10° 2.56 x 10° 2.56 x 10°
yosure Period 9 yecars 20 years 9 yecars 30 years 2 years 4 years
Absorption Factor 05 1 05 1 05 B
Fraction Contaminated _ 01 0.2 0.1 0.2 0.1 0.2 —
Conversion Factor 1x10° kg/mg | 1x10® kg/mg | 1x10° kg/mg | 1x10° kg/mg | 1x10° kg/mg | 1x10° kg/mg

NOTES:

AVG =
RME =

Average Exposure.

Reasonable Maximum Exposurec.
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TABLE 9

EXPOSURE PARAMETERS FOR ESTIMATION OF CONTAMINANT
INTAKE BY DERMAL EXPOSURE TO SURFACE WATER

Offsite Residential Future Remedial
Child Adult Worker

Parameter AVG RME AVG RME AVG RME
Body Surface Area 1,212 cm? 2,424 cm? 1,940 cm? 3,880 cm? 776 cm? 1,552 cm?
Dermal Permeability
Constant 0008 cm/hr | .0008 cm/hr 0008 cm/hr | .0008 cm/hr | .0008 cm/hr | .0008 cm/hr
Body Weight 18 kg 48 kg 70 kg 70 kg 70 kg 70 kg
Exposure Time 2 hrs/day 4 hrs/day 2 hrs/day 4 hrs/day 4 hrs/day 8 hrs/day
Frequency 6 days/yr 12 days/yr 6 days/yr 12 days/yr 250 days/yr 250 days/yr
Nays/Lilctime 256 x 107 2.56 x 10° 2.56 x 10 2.56 x 10° 2.56 x 10° 2.56 x 10
Exposure Period 9 years 20 years 9 years 30 years 2 years 4 years
Conversion Factor 1x10° H/em® | 1x10° 1/em? 1x10° I/cm? 1x10° 1/cm? 1x10° 1/em? 1x107 I /em®

NOTENS:

AVG
RME =

= Avcrage Exposure.
Re¢asonable Maximum Exposure.
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TABLE 10

DOMESTIC WELL WATER CONCENTRATIONS OF CHEMICALS
OF POTENTIAL CONCERN

95% Upper

Arithmetic Sample Confidence
No. of No. of Mean Standard Limit of

Compound Records | Detections (mg/1) Deviation Mean (mg/l)
*1,1,2,2-Tetrachloroethane 34 1 000979 000120 001014
*Chlorobenzenc 34 1 000976 000137 001016
Chloroform 34 8 001520 002377 .002210
*Mercury 34 1 000107 000046 000121
*Tetrachloroethene 34 1 000979 000120 001014

NOTE: * To be conservative these chemicals were included cven though detected in one sample. Since

concentrations are predominantly based on values below the detection limit and the assumption
is that chemicals are present at one-half the detection limit, exposures will be overestimated.
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TABLE 11

SURFACE WATER (OU-2) CONCENTRATIONS OF CHEMICALS

OF POTENTIAL CONCERN

95% Upper

Arithmetic Sample Confidence
No. of No. of Mean Standard Limit of

Compound Records Detections (mg/1) Deviation Mean (mg/h)

Alpha-BHC 12 2 .000054 .000068 .000089
Arsenic 12 2 .002825 003309 .004540
Cadmium 12 2 001191 .000448 001424
Chromium 12 7 004758 003062 006346
Cyanide 12 7 014958 011538 020940
Lead 12 3 002041 000982 002550
Mecrcury 12 12 001370 000793 001781
Nickel 12 7 013266 011994 019485
Zinc 12 11 131329 110106 188415

YUBA9C A/ HOEA T J90LNE

06-02-92




Woodward-Clyde
Consultants

5 8 0817
TABLE 12

SEDIMENT (OU-2) CONCENTRATIONS OF CHEMICALS
OF POTENTIAL CONCERN

95% Upper
Arithmetic Sample Confidence
No. of No. of Mean Standard Limit of Mean
Compound Records Detections (mg/kg) Deviation (mg/kg)
Arsenic 27 27 6.085 3.526 7.243
Chromium 27 27 32.652 14.659 37.404
Hexachlorobenzene 47 24 56.736 158.147 95.467
Lead 27 27 21.714 9.369 24,790
Mercury 146 135 37.880 66.0066 40.923
Benzene 39 7 0.117 0.384 0.221 )
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FISH (OU-2) CONCENTRATIONS OF CHEMICALS
OF POTENTIAL CONCERN

TABLE 13

Woodward-Clyde
Consultants

95% Upper
Arithmetic Sample Confidence
No. of No. of Mean Standard Limit of Mean

Compound Records Detections (mg/kg) Deviation (mg/kg)
4,4’-DDD 20 20 1413 1.042 1.816
4,4 -DDE 20 20 2.515 1.582 3.126
44'-DDT 20 10 0.391 0.287 0.502
Hexachlorobenzene 20 16 0.293 0.286 0.404
Mercury 20 20 1.032 0.602 1.204

NOTE:

GOBICIA/9LATIR 1O NR

Concentrations from fish filet samples only were analyzed for inclusion in this table.
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1.0 INTRODUCTION 3

8 0829

1.1 PURPOSE OF THE STUDY

The O0lin Corporation, a diversified chemical company, is
conducting a Remedial Investigation/Peasibility Study (RI/PS)
at 1ts McIntosh, Alabama manufacturing facilitiy. The RI/PS 1is
being conducted under the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA).

The first phase of a RI/FS 1s the Remedial Investigation
(RI), which will fully assess environmental conditions, identify
and quantify potential sources of environmental contamination, and
identi1fy routes of exposure. Included in the RI is an Endangerment
Assessment which will be conducted to evaluate public health risk,
1t any, associated with the migration of contaminants.

The purpose of this study is to provide information on land
use and demographics in the proximity of Olin's McIntosh, Alabama
marufacturing facility for use in the Endangerment Assessment.

1.2 DFESCRIPTION OF LAND USE ANALYSIS

The land use section of the analysis provides information on
the major land uses within a three-mile radius of the 0Olin
facility (hererafter called the Evaluation Area). The analysis
includes:

A description of the existing condition for each land use
category,

- The location of domestic water wells,

- The status of the domestic water wells (active,
inactive, or closed up),

- Description of the conditions of closed up wells,
- Identification of the depth of the domestic water wells,
-~ Discussion about how water from active wells 1is used,

- Identification of primary and secondary source of drinking
water,

- Discussion of well diameter and construction materials,

-~ Discussion of fishing habits of the residents in the
Evaluation Area.
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A three-mile radius around the 0lin facility was chosen as
the Evaluation Area because CERCLA guidance documents suggest this
as an appropriate distance. This area includes the entire Town of

¥cIntosh, Alabama, the Tombigbee River adjacent to the Olin
property, and surrounding rural settlements.

1.3 DESCRIPTION OF DEMOGRAPHIC ANALYSIS

The demographic section of the analysis provides a
description of the Evaluation Area population, well-water
users population, and the population of Washington County,
where the 0Olin facility is located. The analysis includes:

1.3.1 Evaluation Area

A discussion of population size,

A discussion of the age-sex distribution of the population,
with emphasis upon potentially vulnerable age groups such
as those under 18 or over 65 years of age, and women of
child-bearing age,

1.3.2 Well-Water Users

A discussion of population size,

- A discussion of the age-sex distribution of the population,
with emphasis upon potentially vulnerable age groups such
as those under 18 or over 65 years of age, and women of
child-bearing age,

1.3.3 kashington County
- A discussion of population size,
- A discussion of the age-sex distribution of the population,
with emphasis upon potentially vulnerable age groups such
as those under 18 or over 65 years of age, and women of

child-bearing age,

- A discussion of vital statistics, ethnicity, and marital
status, and household types,

- A discussion of the economic characteristics of the
population including education levels, income levels,
sources of household income, and employment by industry
type.

2.0 METHODOLOGY

2.1 LAND USE ANALYSIS
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Land use in the Evaluation Area was recorded during on-site
or ground observations, personal interviews, and through the use
of aerial photographs and topographic maps.

Information about domestic water-wells and fishing were
obtained through personal interviews and on-site observations.
Attempts were made to interview every household in the Evaluation
Area to obtain domestic water-well information. When the house-
holder was not at home, neighbors who were often relatives, were
able to provide the needed information. Some households had to
be visited a number of times to obtain the necessary information.

Domestic water-well questionnaires were only filled out for

those houses with water wells - active, inactive, or closed up.
No questionnaires were filled out for houses that did not have a
domestic water-well. These houses were soley serviced by the town

water system.
2.2 DEMOGRAPHIC ANALYSIS

Data for the demographic analysis were collected from
archival records, a private consulting firm, and personal
interviews., Demographic and economic data for Washington County
were obtained from federal and state government publications, and
a personal 1nterview with a state government statistician.

The federal archival sources include the 1980 Census of

Population and the 1990 Census of Population. State archival
sources include the 1989 Alabama County Data Book and information
from the Alabama-Tombigbee Regional Commission. 1990 vital

statistics for Washington County were obtained from a personal
interview with a statistician from Alabama's Department of Public
Health.

Data for the Evaluation Area was purchased from CACI, a
marketing research firm in Alexandria, Virginia, which
specializes 1in customized demographic data reports using the
latest available census information.

Data for the domestic water-well users were obtained from
personal interviews using a questionnaire especially designed

for this study. The interviews were carried out by the authors
of this report, supported by representatives of 0Olin Corporation.

3.0 LAND USE ANALYSIS
3.1 LAND USE MAP

A general land use map was prepared of the Evaluation Area.
The base map was made from U.S. Geological Survey topographic



5 8 0632 4
quadrangles, 7.5 minute series at 1:24,000 and included the
Bilbo Island, Calvert, Ginhouse Island, and McIntosh sheets. A
three-mile radius circle from a central point in the Ol}in
Corporation plant was drawn to include various activities and
locations of private water wellis.

Land use was determined by ground observation and from
aerial photographs. Maps were updated to include all dwellings
having pump wells, active, 1inactive, and closed up, as
determined by personal interviews, and 1is accurate to the extent

that correct information was provided by the inhabitants. All
dwellings on the map are depicted 1in small square symbols and no
indication of type or condition 1s included. Ruined or abandoned

dwellings were normally not included.

The land use map depicts seven general categories (Table
3.1). The base map, being a mosaic of four single sheets, includes
surface features, such as landforms - shown by contour lines,
drainage patterns ~ streams and swamps, and vegetation depicted
by green overprint. Human features are shown in several color
patterns and symbols - all within the limits of the 1:24,000 scale,
where one inch equals 2,000 feet. The total land area within the
three-mtle radius circle 1s 28.274 square miles or 18,095.57 acres.

Table 3.1

EVALUATION AREA LAND USES

Square Percent of
Land Use Category Acres Miles Total Area
1. Residential 680 1.063 3.76
2. Commercial 15 0.023 0.08
3. Industrial (Developed Sites) 713 1.114 3.926
4 Recreational 40 0.063 0.221
5. Public Use 45 0.070 0.249
6. Upland Forest 11,686.6 18.26 64 .58
7. Floodplains and Swamps 4,916 7.681 27.17
18,095.6 28.274 99.986

3.2 LAND USE CATEGORIES

The seven land use categories are residential, commercial,
industrial, recreational, public use, upland forest, and flood-
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plains and swamps.
3.2.1 Residential

The residential land use includes individual dwellings but
more commonly dwellings 1n groups of two to about twenty. These
are organized in several small subdivisions in McIntosh.

Beyond the town limits, the pattern is more loosely organized
with the orientation much less uniform, e.g., the individual
house orientation is not always toward a road or drive, nor
always aligned uniformily with adjacent dwellings. Many of the
dwellings are very small, with one or two rooms, and many are
mobile homes. Frequent changes in location and position occur
within neighborhoods. One recent trend is toward more brick
veneer 'ranch"” style houses; landscaping, however, receives much
less attention outside of the town limits. Total residential
area 1s approximately 680 acres within the three-mile radius
circle. This includes small gardens and scattered houses 1in
which one dwelling is allotted one-half to one acre on the map.

The location of private water wells - now or in the recent
past, all electric pumps, are located most often in the rear or
at the side of the dwelling within about ten yards. Some are
relics of an earlier occupation, i.e., new house, old pump
well, often abandoned. Most houses are connected with the town
water system entirely; some have pump wells still connected.
Some families also share water from electric wells or the

town system with their neighbors.

A general ethnic pattern 1s present in housing locations
with most wWhite, generally unmixed population living 1in
Mclntocsh, the Black population living to the south and southeast
of ¥cIntosh, and the Mowa Indians living west along Topton Road
and Johnston Road near the edge of the Evaluation Area limits.

3.2.2 Commercial

Commercial activity in and around McIntosh 1is generally
limited to basic domestic needs and services. It is
concentrated along Highway 43 at the town center - hardware
store, bank, drug store, variety store, and at the junction of
Johnston Road and south along the west side of Highway 43 - auto
repairs, gas station, convenience stores, eateries, and a post
office. Approximately 15 acres are classified as commercial use.

3.2.3 Industrial

Two primary industries, 0lin Corporation and Ciba-Geigy

Corporation dominate the industrial land uses. Unique to this
region is the compressed air power plant, Alabama Blectric
Cooperative: Compressed Air and Energy Storage, on Highway 43

across from the McIntosh High School. The C&B Cement Company
occupies an old drive-in theater site at the extreme southern
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end of the three-mile radius area on Highway 43.

For chemical manufacturing, Olin and Ciba-Geigy rely on
the natural resources of the Tombigbee River water and local
natural salt deposits, in addition to other materials brought
in. The compressed-air power plant also makes use of open
chambers i1n a salt deposit for compressed air storage
underground. The two chemical plant sites cover most of the
eastern and central portions of the Evaluation Area comprising
approximately 700 acres of the total 3,715 acres of industrial
properties.

3.2.4 Recreational

Some recreational areas, such as ball fields, are included
under the public use category in school grounds, however, two
areas are designated on the map. One is a town park just off
River Road and the other is the fishing camp on the Tombigbee
River bluff at McIntosh Landing. Other areas may also be
similarly classified although they are not clearly defined or
structured, such as the area along the north side of Bilbo Creek
at the end of Shanty Road, frequently used for fishing. Fishing
15 a popular sport and a source of supplementary food. Hunting
game plots are also scattered through the upland forest.
Approximately 40 acres is designated as recreational land use.

3.2.5 Publiic Use

This category includes town government buildings and the
area around the new town hall, post office, public schools,
public library, churches, and cemeteries. Public use or
(institutional) 1is approximately 45 acres.

3.2.6 Upland Forest

Forested uplands, above 15 feet elevation, make up the
largest category of land use. Much of the forest lands are
owned by private and commercial timber companies. Periodically,
clear-cutting timber leaves fairly large sections in regenerating
torest, mainly pines. A small percentage includes game plots and
clearings for pipelines and electrical lines. Approximately
11,687 acres are 1included in this category of use, or 65 percent
of the total area.

3.2.7 Floodplains and Streams

This large category, 27 percent of the total, includes the
extensive Tombigbee River floodplain, 4,110 acres, of which
approximately 613 acres are normally open water contained in
various channels and lakes. The floodplain of Bilbo Creek,
about 800 acres, 1s also included. All land surface area in
this category lies below 15 feet elevation above sea level,
according to the contour lines on the topographic maps. This
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natira!l levecs - created by floodwaters are present at this

o tien. The U.S. Army Corps of Fnginecrs simply defines the
Tatn oas that area covered by annual floods. However. thic

mas arx i depth., or elevation reached. from one year to the

Poorly drained areas occur all along the Tombicbese River
low terrace suirface. which 1tncludes MclIntosh. Even in the touwn
Pimits., swamps or open water exists. althouch this apparently
lbar created no serious problems.

3.3 DOMISTIC WATER WELL SURVEY

A guestionnaire wacs developed and personal 1nterviews were
condictar to obtain information aboat domestic water wells.
ATTACHMENT C. Information gathered by the domestic water well
v iy o sammarized on the followine tables.

Lt taric Identification and Information

Toldle 2.2, idepntifies the coneral location of the activ
D NO. which appears on thr

s

domestie o water wel! by listine 1ts 1
! P location by street!t name.

Do o tr e Wate s We 't a0 its genera

whedthe o oot the well 1o ths primary source of drinking water .

aid b ey peonte Tive in o the Lounseliold,

Moo P ths active domectic water wells are located on th
perdichs o e M Town of Melrntosh . espacially to the sostheast and
SR TEE A SN GRS SO T active water wells on-site zepyve ax the
S TR SY viarce of drinkinr water for all hat a feuw who cet t1 o0y

doonkine water fronm o w domestic water well at another lcocceat:ion.
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Table 3.3.1

BASTC IDENTIFICATION AND INFORMATION

Source of

Drinking Water Number in

Well ID Location Primary Secondary Household
] Hwy 43 well 2

2 Hwy 43 well vacant
3 Hwy 33 well 1
4 Hwy 33 well 1
3 a4 Huwy 43 well 2
b 1
3
' Huyv 323 well 3
B Hws 43 well vacani

5 Hay 42 well 4
Farls Circle well 2
LI AR Parts Circele well 2
b 8}
il Topton well 2
12 Topton well 4
13 Johnston city well 2
13 Peter Adams well 8
¥ 15 a Peter Adams well # 4 2
9 1
e Peter Adams well # | own well 1

ra

17 Peter Adams well
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Table 3.3.2.1

DOMESTIC WELL SURVEY KLhY

ID NO

CLOSED UP

LN OF wbELl WATER

SOURTY OF
WATER

DEPTH OF WELL

DIAMETER OF WELL

TYPE OF PUMP

MATEET AL

DKINKING

well
(Two
the number with A
active well)

identification number
ID Nos were used twice!
1S an

1 active well

2 inactive well. but useable

3 <closed up (closed up: no or inoperable
pump )

1 with dirt

2 with debris

3 capped/metal plug/tin can/well heacd

3 concrete

5 open pipe

6 back flow valve

7 covered with metal sheet

8 pump not connected to pipe

1 drinkinc

2 water varden

2 bathinz

4 wash car

> wash pets

¢ wash livestock

7 wash clothes

8 all of the above

i well water

2 town water

UK anknown

feet

inches

1 electric

2  hand

3 electric/hand pump present. but
inoperable

4 no pump

1 PCV pipe

2 galvanized pipe



3.2.2.°2 Tharactertstics of Active Wells

Vovast majortty of the active domestic water wells were
as»d to provide all of the uses specified in the questionnaire.
Dly a few houselhiolds did not ase their well as the primary
cource of waterp, Some households shared a single well to obtain
thelr primary water suppl!y or obtained their drinking water fromwn
at: active well located at a different dwelling. These later
hou-eholds are indicated in Tables 3.3.1 and 3.3.2.2. The known
deptl of the wells ranged from 10 feet to 108. with an average
derth of 32 feet.

The diameter of the wells ranced from 1.25 inches to 2
inehios, and the pipes were primarily made of calvanized metal.
The o vast majority of the wells had electric pampse rather than

Fand poraps.



Table 3,3.0.7

CHATRACTERTSTICS OF ACTIVE WILLLS

I0 NO STATUS USEC1) USEC2)Y USE(D)  USEC4)  1ISECSY  SDURCE DEPTH DIAMETER PUMP MATERIAL

1 1 a 1 73 2 1 1
2 1 vacent 65 2 1 2
3 1 1] 1 Uk 2 1 1
4 1 a 1 59 2 1 1
5a 1 B 1 80 2 1 1
Sb 1 8 1
Sc 1 8 1
6 1 8 1 UK 2 1 1
7 1 vacent UK 2 1 1
8 1 8 1 76 2 1 1
9 1 8 i 19 1.25 1 2
10 a 1 8 1 16 1.25 1 2
10 b 1 8 1
11 1 2] 1 23 1.25 1 2
12 1 8 1 22 1.25 1 2
13 1 1 2 2 18 1.25 1 2
14 1 1 3 4 ) 1 UK 1.25 1 1
1S a 1 4 S 7 1 UK UK 2 2
1S5 p 1 4 5 7 1
16 1 1 4 ) 7 1 UK 1.25 1 2
17 1 1 2 3 S5 7 1 18 1.25 2 2
18 1 a 1 20 1.25 1 2
19 a3 1 B8 1
18 p 1 8 1 25 1.25 1 2
20 1 B8 1 20 1.25 1 2
21 a 1 8 1 UK 1.25 1 2
21 b I B8 1
22 1 8 1 20 1.25 1 2

71
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TL0.0203 Characteristics of Inactive and Closed Up Wells
There were onl!y two wells that were classified as inactive.

i.e.. water wells that could be used. but were not being used

to supply water. The remaining wells were classified as closed

o osome of the wells were not really closed up. but they were

not capable of being used in their present condition because

thev had no pump or the pump was inoperable given its physical

condition. The source of drinking water for dwellings classified

a5 tnactive or closed up was the town water supply.

The majerity of the truly closed up wells were closed up
Ly dirt or some type of cap. such as a metal plug or tin can.

Mann o af the individuals interviewed did not remember or even
know the depth of the well on their property. The diameter .f

ity of the wolls wars 2 inches. and the construiction naterial

o it fix'[‘ i

piawar ity galvanized meotal.,



Table 3.3.2.3

CHARACTERISTICS IF INACTIVE AND CLOSED UP WELLS

IO NO STATUS CLOSED1 CLOSED? SOURCE DEFTH DIAMETER PUMP MATERIAL
2 3 1 2 2 UK 2 4 2
43 3 1 2 UK UK UK UK
44 3 S 2 uK 2 < 2
45 3 3 2 UK 1.25 4 2
46 3 2 2 63 2 4 2
a7 3 1 2 uK uK UK uK
<08 3 3 2 uK 2 4 2
49 3 uK 2 UK 1.25 3 2
S0 3 3 2 20 1.25 4 2
S1 3 S 2 UK 1.25 <4 2
S2 3 uK 2 35 2 3 1
53 3 6 2 UK 2 4 2
5S4 3 1 2 UK 2 4 2
S5 3 3 2 UK 2 4 2
56 3 1 2 uK 1.25 4 2
S7 3 e 2 UK UK 4 UK
1) 3 1 2 LUK 1.5 4 2
S9 3 1 2 UK 1.2S 4 2
60 3 3 2 UK 1.5 2 2
61 3 1 2 UK 1.5 2 2
62 3 3 2 32 2 4 2
63 3 1 2 UK 2 4 2
64 3 UK 2 uK 2 3 1
65 3 1 2 UK 1.25 4 2
66 3 uK 2 UK 1.25 3 2
67 3 4 2 20 1.25 4 2
68 3 UK 2 uK 2 3 2
69 3 3 2 UK 2 4 2
0 3 UK 2 UK 1 3 2
71 3 3 2 UK 1 4 2
e 3 3 2 uK 2 4 2
73 3 UK 2 UK 2 3 2
°q4 3 4 2 46 1.5 4 2
’5 3 2 2 UK 2 4 2
7’6 3 2 2 UK 2 <4 2
Ids 3 UK 2 UK 2 4 1
78 3 2 2 UK 2 4 2
79 3 2 2 UK 2 4 2

Z

8

4
\

30

14

L1



5 8 0846

NNNN—'NNMN¥M%NMNNNgNNgN%NNNNNNNNNNNNNNNN
2 22 2

vmmvmvvvm§%§m%vmvmmvvvvmmmmmvvvmmwvmvvm

A A E A LA L PEEEED
R L M R L LR SRR R HE M b L L
NNNNENNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

;

¥EXOUOOKOALY N YUUKKOVOOOKKKNOON KLY YO KK

mONONmOOMOOOOMOMOOOOmMOMOOOOMOOOOOOOON®OOMODOD

BrEE0 8 BERAGRIRRGREBSHIILREBEC O RRRRT
vl ool gt vt vt ond vt et vmd g ot e v e vt v e et e e

18



[

q !

namber hocean

e

3 8 0847

3 FISH SURVEY

Civen that the domestic well survey was of the highest

1ority. far fewer people were asked to respond to the fish
PV, Table 3.1.1 and Tahle 3.4.2 summarize the results of
the

fich sarvev,

il Fish Suarvey Keovw

The 1dentification numbers of the domestic water well
cstionnaires identify some of the individuals interviewed.

while other fi1sh gquestionnaire respondents do not have an ID

se they did not have a domestic water well

shle o401y, The key identifies the locations where fishine

Loy placs. how often fishing occurs. what kinds of fish are
. . .

tators dene with the fish once 1t ts caacht.

2.7 Sawmers of Tish Survey
7! oo st poepular places to fisl are the Tembicheo Ris
ThoMhe Creck (Takle 3.3.2). AMost people oo fishing weekl!n
ettt b The most commonly cascbt fish were bacs and catfi -
s frcterwen stated that they eat what they caught.

19
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D NO

WHERE FISH

How OFTEN

KIND of FISH
CAtGHT

WHAT DO YOI
DOCWITH FISH

IT EAT FISH
CAUGHT. HOW
OFTEN

Individuaals without
ID NOs.

not given an

Table 3.4.1

FISHING SURVEY KEY

identification number

and closed up wellsk¥

Tombigbee R.
Bates Creek
Watsons Fish Pond
local creeks.
Three Rivers
Bilbo Creek

Y Ut b W D —

daily
weekln
monthly
biweeklyw
occasionaly

[ R

bass
crappie
catfish
bluegii!
brim

iack

white perch

-~ U b LD

eat 1t
give 1t
sell it

away

o rd —

daily
weekly
monthly
biweekly
occasionly

) o L0 BN -

wells (active.

ponds

inactive.

3 8

of active.

closed

lnactive

up) were
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4.0 DEMOGRAPHIC ANALYSIS

! INTRODUCTION

+a
.

vais 1s divided into three sections:
users. and Washington County.

i Democraphic Ana
Fvaluation Area. well-w

V)
—~ =
o)
—

1.2 Tvaluation Area

ses the population size and age-sex

This section disciusc
> Evaluation Area.

1
characteristics of th

N Population Sise

\ecording to the 1000 Cencac. popilation size of the
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$.4.0 Vital Statisti

The crude birth and crude death rates of Washington County.
while fluvctuating slightly for the past several years. have
recaltcd inoa positive rate of natural! increase (Table 1.1.3).

Table 4.1.3

VITAL STATISTICS

1988 (1) 1989 (2) 1980 (2)

T Dt RBate 15.60 13.80 17.30
AEEEEN Deatt Bats g.7¢0 9.€0 10.40
Dot of Nataral Tnerease (%) 06.€9 0.42 0.€C3
P County Data Book, 1288
T P a1 conversation with Mr. William Jarrell. Statistican

crvcs o VItal Reecwrds, Ceoenter for Health Statistics.,
viabama. Department ¢f Public Health. Montecomery. Al.

Moo Jarrell indicated that the crude birth and crude deatl
rates For 1000 are artifically hich hecance the total popultation
vz of the caqnty was undercounted by the 1990 Census.

The pooortive rate of natural increase indicates that
Wasi i ton County’'s population is increasing naturally., albeit
slow s, The Countv ' s population size 1. however. declininz.

s ¢lins is de to & negative micration rate of - 4.2%.
Botween 1980 and 1288, 700 more people micrated out of Washincton
Teoorty than mirrated into Washingtorn County. (Alabama County Date

-3

Pthnicity

4
.
4
4

Washington County's population was over 63 percent White., with
a Black population of 27.7 percent. and an American Indian
popitation of £.3 percent (Table 3.34.4) (CACI1)Y. This differs from
the 2thnicity profile of the Evaluation Area. which was predominately
R!?x(‘]\' .
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Table 1.4.4

ETHNVICITY

Fvalaation Arcua Washinuton Counts

O/

of Total Population % of Total Population

hito 2r.e €5.8
3lack €4.0 27.7
A india 13.°2 .43

R T VI R
T venatation of Washinetorn County had a hicher percentac:
Cowerriod person: than the Evaluation Area. which had lower
‘ L Daratad and divoerced persons (Table 3.3.5% (CA01),
Tatle 4.4.5
MARTI AL STATUS
Fvaluzation Ared Washington Cointy
T Total Pooulation oo Total Popalation
B CalN !
N YOy ? on 5 29 34
) Mar:ied,
' : tod 527 co.7
: SR T 1.8
v ' H) 8.2
™ i 7.0 5.2

1.4 Heasehold Tape

v tharn 73 percent of the households 1 Washington County
v fanilsy households (1990 Census of Population and Housing)
fTohte 4.4.0). A miajority of these households were married couples.
There wa=- a larger percentage of households headed by female house-
Loetders than male householders. About 19 percent of the households
ware persons living alone.
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Table 4.34.6
HOUSEHOLD TYPES
Total Number ¥ of Total Households

Wersehold Type

FPaomily Vocseholds 1518 79.7
couplex 36418 63.9
coecholders 175 3.1
Female Householders 25 12.7
Nonfanmi iy Househaoldr 110 20.3
Tiveins Alone 10ar° 10.2
Moo Than 0 DOrson 5 1.1
Deoposon poer Honseohol? 2.0
L4 Velaoa
Theo s coat o tevels of Washiinoton Cotntyv s population
a. ha-ed cinas the 1980 Censnue (Table 4.3.7) (CACTY.  The resnlte of
Pt Tonen s o warll onot he avajlable until ltate Sprinc/Summer. 1002,

ercent o s Countyv’'s population had less than four yenrs of

Lao!, white 33.8 perrent had eraduated from hicsh cchoel,
percent had attended collece, Overall. the edicationa!

Pevels fas the County had Improved since the 19707 s, (Overal]

] Nevelopment Procram. 19285)., and there 1¢ everv reason
e lisve that this improvement continued on into the 102807+

_‘..-

Tabl~ 4.4.7

EDUCATIONAL LEVELS*

Total Percent
Fdication Completed Number of Total

g

I'ltemertary Schocel 3040 33.
Some Pizh Schoel 1763 19.
Hicli Schocl Craduate 303¢C 33.

0 I

Some Colle. - 643 7.2
Collece CTraduate 1890 3.5
Yedia:n School! Yoo 11.4

*For persons 25 vears of agce and older.
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o4t Tptavment by Indastry Tape

Fhese data are not yet availahle for the 1020 Census. The
followins information is from the 1980 Census (1980 Census of
Poprltation, Ceneral Social and Fconomic Characteristics)

{(Tablo $.4.10).
Table 4.4.10
EMPLOYMENT BY INDUSTRY TYPL
Total Percent
Tadoetry Taps Sumbeor of Total
< : A o 1 el a -
Con.oe o 133 g.1
k Golar 2452 13.¢

nortatios 295 7.0
Comm i ent oy 3 o1
‘n [ B | . v ] —Iﬁ a (C'

i il 51¢ 0.2
Paonan 105 1.4
v 1080 1.2
et ! 322 2.7
Palscaty 105 7.2
Mt < Cr 222 4.1
LT tron 1 :’ﬂ" :‘.P

Vashintan Toaints popuilation was primarily emploved in
a1 Paotarans, and cervioe. Tiwve chances in nati1onaly recional.
S tot st oew of personal incoms. it s likely that Wacshincton
Tt 1D Aot w0l show an o increase In service employment and

Joorceacr i o mantfaectaring employment (Sitcote Personal Income
10Dt hET Potimatss and Statemonts of Sources and Methods ).

v e ior emplovers In the Evaluation Area are Olin Chemical
“orrveration andt Ciba-CGeitgoy Chemical Corporatiorn. l.ocal merchants.
vrofessionals, local government. and the local school system
alro employ people within the Evaluation Area.
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ATTACHMENT C:
DATE:
INTERVIEWER:

BASIC INTRODUCTION

Domestic Well Survey

3 8

Kellc! We are ccrcduceing a survey in the Mclntosh area.
Do ycu have a water well! or pump on your property?
Prcbe: currently have, did have....
I1f you don't have a we.l/pump, do you use a relative's or
neighbcocr's well/pump’
Do ycu f1st. 1n the area”
WELL QUESTIONNAIRE
tidress of well iccation
well I.0. number
1. Status of water well:
_active lusing _inmzzzive (ot us:ing) clcsec ur
2. If well 1s clczel ur  heow
o tLilled ity dart _ f:1lled with concrete
fiiled with dezris _ dry
__ cazped __ other ( '
IF 22 18 ANSWEFRED . SKIP TO Q4
3. Bow 4o you use vour well?
___ Zranking bathing washing car
__ watering garden watering pets waterinc livecstock
___ other | )
4. Scurce of drinking water?
well or punmp all some (%)
cCity service all some (%)
other y all some (%)
5. Wrat 1s the depth of your well?

** yhether used or not **
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0861 .,

€. Descript:crn cf well:

well diameter electric pump hand pump ___

construcstion materials

lccat:cn at sate
IF THE SUEECT DCESN'T FISE GO TO THE HOUSEEOLD QUESTION.

FISH QUESTIONNAIRE
. Dc ycu c¢r any mermzer c¢f ycur hcousehcld fish? rc ___ ye:s
2. If yes, wrere? Tcembkigbee R.

_ Cctre: )

. How cften Iz ovouw fisr? daily weekly mcenthly

_ctrner )

4. Whrzt virnd of f.cr 22 you catch?
. Wrhat dc¢ veou do with the fash that you catch? eat 1t

. cive 1t aua: _ sell 1t other (
£. 1% cur-est eats the fi1csh that 1s caught, hew often?

__da:ily weenly monthily other ( )
HOUSEECLD QUESTICNH: The age and sex of individuals whe permarently
live irn the household.

Rge Sex Age Sex

FPersor 1 F M Person 6© M

FPerszon [ F M Person 7 F M

FPerscor 2 F M Person 8 F M

Person 4 F M Person 9 F M

Ferson 5 F M Person 1°0C F M
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APPENDIX B

DOMESTIC WELL, SURFACE WATER, SEDIMENT
AND FISH DATA USED FOR EXPOSURE ASSESSMENT



OLIN MCINTOSk " ASSESSMENT DATA FISH DATA o 'NITS ARE MG/KG)

95% UPPER
CONF. LIMIT
OF MEAN

1.81666

3.126855

0.502566

)

8

7980

FILE: JFS-C:\ ISH.WQ1 MAY 17, 1992
(N) B
TOTAL X
PARAMETER SAMPLE 1D DETECT? CONC DET LIM RECORDS MEAN ST.DEV. S.E.M. B
4,4 -DDD CC-G1-41-F1 Y 0.41 200 1.4135  1.042791  0.233175 1.729
4.4 -DDD €C-G2-38-F1 Y 1.2
4,4'-DDD CC-G2-39-F1 Y 2.6
4,61 -DDD CC-G2-40-F1 Y 1.5
4,4 -DDD CC-G3-10-F1 Y 0.69
4,4 -DDD CC-G3-12-F1 Y 3
4.4 -DDD CC-G3-14-F1 Y 1
4,4'-DDD CC-G3-16-FI Y 0.33
4.4 -DDD CC-G3-18-F1 Y 0.64
4,4'-DDD CC-G3-20-F} Y 0.59
4,41 -DDD LB-E2-05-F1 Y 2.6
4,4'-DDD LB-E2-06-FI Y 1.2
4,6 -DDD LB-E3-22-FI Y 0.81
4,4 -DDD LB-E3-24-F] Y 1.3
4,6 -DDD LB-E4-26-F1 Y 1.7
4,4 -DDD LB-E5-29-F1 Y 3.1
4,41 -DDD LB-E5-31-FI Y 3.8
4,4 -DDD LB-E6-33-F1 s 0.54
4,4'-DDD LB-E6-35-FI Y 0.84
4,4 -DDD LB-E6-36-F1 Y 0.42
4,4 -DDE CC-G1-41-F1 Y 0.67 20 2.515  1.582591 0.353878 1.729
4.4 -DDE CC-G2-38-F1 Y 2.2
4,4 -DDE CC-G2-39-F1 Y 3.8
4,40 -DDE CC-G2-40-F1 Y 2.3
4,4 ~DDE CC-G3-10-FI Y 1.3
4,4 -DDE CC-G3-12-F1 Y 5.9
4.4 ~DDE CC-G3-14-F1 Y 2.1
4.4 ~DDE CC-G3-16-F1 Y 0.85
4,4 ~DDE €C-G3-18-F1 Y 1.4
4,41 -DDE CC-G3-20-F1 Y 1.6
4,47 -DDE LB-E2-05-F1 Y .9
44" -DDE LB-E2-06-FI y 2
4,4 ~DDE LB-E3-22-F1 Y 1.7
4,4 ~DDE LB-E3-24-F1 Y 2.6
4,4 -DDE LB-E4-26-F] Y 3.2
4,47 ~DDE LB-E5-29-F1 Y 4.9
4,4 -DDE LB-E5-31-FI Y 5.8
4.4 -DDE LB-E6-33-FI Y 1.1
4,41 ~DDE LB-E6-35-FI Y 2
4,4 -DDE LB-E6-36-FI Y 0.98
4,41~DDT CC-G1-41-F1 0.460  0.920 20 0.3916  0.287019  0.064179 1.729
4,4 -DDT CC-G2-38-F1 Y 6.170
4,4 -DDT CC-G2-39-F1 Y 0.240
4 41 -0DT CC-G2-40-F1 Y 0.200
4,41 -0DT CC-G3-10-F1 0.330  0.660
4,44 -DDT €C-63-12-F1 Y 0.360
4,4-DDT €C-G3-14-F1 0.330  0.660
4,4 -DDT €C-63-16-F1 0.470  0.940
4,41 -DDT €C-G3-18-F1 0.850  1.700
4,41-DDT €C-63-20-F1 1.400  2.800
4,4 -DDT LB-E2-05-F1I Y 0.430
4,60 -DDT LB-E2-06-F1 Y 0.160
4,41~0DT LB-E3-22-F! 0.330  0.660
4,41-DDT LB-E3-24-F1 Y 0.082
4,61-0DT LB-E4-26-F1 Y 0.200
4,41-DDT LB-E5-29-F1 Y 0.470
4,4'-DDT LB-E5-31-F1 Y 0.360




4,64'-DDT LB-E6-33-F1 0.330 0.660

4,41-00T LB-E6-35-F1 0.330  0.660
4,41 -DDT LB-E6-36-F1 0.330  0.660
HEXACHLOROBENZENE CC-G1-41-F1 0.46 0.92 20 0.2935 0.286361  0.064032 1.729  0.404212
HEXACHLOROBENZENE CC-G2-38-F1 ¥ 0.31
HEXACHLOROBENZENE CC-G2-39-FI 0.33 0.66
HEXACHLOROBENZENE €C-G2-40-F1 Y 0.25
HEXACHLOROBENZENE CC-G3-10-F1 Y 0.22
HEXACHLOROBENZENE CC-G3-12-F1 Y 0.58
HEXACHLOROBENZENE CC-G3-14-F1 Y 0.25
HEXACHLOROBENZENE €C-63-16-F1 Y 0.18
HEXACHLOROBENZENE cC-G3-18-F1 Y 0.2
HEXACHLOROBENZENE €C-G3-20-F1 1.4 2.8
HEXACHLOROBENZENE LB-E2-05-F1 Y 0.18
HEXACHLOROBENZENE LB-E2-06-F1 Y 0.12
HEXACHLOROBENZENE LB-E3-22-F1 Y 0.13
HEXACHLOROBENZENE LB-E3-24-F1 Y 0.14
HEXACHLOROBENZENE LB-E4-26-F1 Y 0.12
HEXACHLOROBENZENE LB-E5-29-F1 Y 0.19
HEXACHLOROBENZENE LB-ES-31-F1 Y 0.2
HEXACHLOROBENZENE LB-E6-33-F1 Y 0.15
HEXACHLOROBENZENE LB-E6-35-F1 Y 0.13
HEXACHLOROBENZENE LB-E6-36-F1 0.33 0.66
MERCURY CC-G1-41-F1 Y 0.62 200 1.032  0.602046  0.134621 1.729  1.264761
MERCURY CC-G2-38-F1 Y 0.57

MERCURY CC-G2-39-F1 Y 0.63

MERCURY £C-G2-40-F1 Y 0.57

MERCURY cC-G3-10-F1 y 0.29

MERCURY cC-63-12-F1 Y 0.28

MERCURY €C-G3-14-F1 Y 0.67

MERCURY CC-G3-16-F1 \ 0.39

MERCURY cC-G3-18-F1 Y 0.52

MERCURY CC-G3-20-F1 \ 0.61

MERCURY LB-E2-05-F1 Y 1.5

MERCURY LB-E2-06-F1 Y 1.8

MERCURY LB-E3-22-F! Y 1.4

MERCURY LB-E3-24-F1 Y 2.2

MERCURY LB-E4-26-F1 Y 1.7

MERCURY LB-E5-29-F1 Y 1.7

MERCURY LB-E5-31-F1 Y 1.8

MERCURY LB-E6-33-F1 ¥ 0.9

MERCURY LB-E6-35-F] Y 1.5

MERCURY LB-E6-36-F1 A 0.99

SEM = STANDARD ERROR MEASUREMENT
B = BETA

2

8

9980




OLIN MCINTOSH, 7 ASSESSMENT DATA SEDIMENT DATA ALL UNITS ARE MG/KG

FILE: JFS-C:\OL K\RISKSD.wQ1 MAY 21, 1992 FINAL PRINTOUT
95% UPPER
DET CRQL/ TOTAL CONF. LIM
PARAME TER SAMPLE 1D DETECT?  CONC LIM CRDL RECORDS  MEAN ST DEV S.E.M. B OF MEAN
ARSENIC SCC102 y 4.3 27 6.085185 3.526897 0.678752 1.706 7.263136
ARSENIC SCCi04 Y 4.6
ARSENIC scc202 Y 2.5
ARSENIC SCc204 Y 2.2
ARSENIC scc30e Y 4.2
ARSENIC SCC304 Y 3.3
ARSENIC SGBDOS Y 4.1
ARSENIC SGBDOG Y 3.2
ARSENIC SGCOS Y 2.1
ARSENIC SGC06 Y 6.7
ARSENIC SGC10 Y 8.3
ARSENIC SGD06 Y 7.3
ARSENIC SGD10 Y 8.4
ARSENIC SGDDO1 Y 16.1
ARSENIC SGFO7 Y 7.4
ARSENIC SGGO3 Y LA
ARSENIC SGGO08 Y 6.9
ARSENIC SGGO9 Y 7.1
ARSENIC SGHO4 Y 6.5
ARSENIC SGHO08 Y 8.1
ARSENIC SGI10 Y 14.7
ARSENIC SGJ06 Y 10.1
ARSENIC SGJO7 Y 7.6
ARSENIC SGKO4 Y 3.7
ARSENIC SGOD06 Y 4.8
ARSENIC SGOD17 Y 1.3
ARSENIC SGOD20 y 5.4
BENZENE $CC102 0.0115  0.0230 39 0.117366  0.384392  0.061552 1.686 0.221123
BENZENE SCC104 0.0100  0.0200
BENZENE $CC202 Y 0.0400
BENZENE SCC204 Y 0.1800
BENZENE $CC206 Y 0.0050
BENZENE scc207 0.0080 0.0160
BENZENE SCC208 0.0070 0.0140
BENZENE scC302 0.0070 0.0140
* BENZENE SCC304 Y 0.0300
BENZENE SCE204 1.1000  2.2000
BENZENE SCE205 Y 0.0100
BENZENE SCE206 0.0080 0.0160
BENZENE SC1704 0.0095 0.0190
BENZENE $C1705 0.0065 0.0130
BENZENE SCOD152 Y 0.7000
BENZENE $C0D153 Y 2.1000
BENZENE $COD252 0.0065 0.0130
BENZENE $COD253 0.0060 0.0120
BENZENE $GBDOS 0.0145 0.0290
BENZENE SGBDO6 0.0120  0.0240 N
BENZENE SGCOS 0.0065 0.0130
BENZENE SGC06 0.0190 0.0380
BENZENE SGC10 0.0230  0.0460 o
BENZENE $GDO6 0.0255 0.0510
BENZENE SGD10 0.0225  0.0450
BENZENE SGDDO1 0.0105  0.0210
BENZENE SGFO7 0.0210  0.0420
BENZENE $GG03 6.0110 0.0220 (o
BENZENE SGGO8 0.0205 0.0410 o
BENZENE SGGO9 0.0210 0.0420
BENZENE SGHO4 0.0150 0.0300 N\
N
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CHROMIUM
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CHROMIUM
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HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
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HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
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HEXACHLOROBENZENE
HEXACHLORGBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE

SGHO8
SGIN0
$GJO06
SGJO7
SGKO4
$GOD06
SGOD17
SGOD20

scc102
SCC104
scc202
SCC204
Scc302
SCC304
SGBDOS
SGBDO6
SGCO5
SGCO6
SGC10
SGD06
SGD10
SGDDO1
SGFO7
SGGO3
SGGO8
SGGO9
SGHO4
SGHO8
SGI10
SGJ06
$GJO7
SGK04
SGOD06
SGOD17
SGOD20

scc102
SCC104
$CC201
SCC202
$Cc202
SCc203
SCC204
SCC302
SCC304
SCE201
SCE202
SCE203
SCE204
SCE205
SCE206
SCI1701
sC1702
SC1703
SC1704
SC1705
SCOD151
SCoD152
SCOD153
SCo0251
SCOD252
$COD253
SGBDOS
SGBDO6
SGCO5

P R R e e e R e I e I 3

-«

-« < < <

< < € < € < < < <

OO0 OOOO0O

.0230
.0210
.0240
L0115
.0100
.0075
.0060
.0065

55.4
69.4
28.3
22.5
27.1
35.2
39.2
18.5

6.1
26.8
35.9
33.3
43.2

o
o~
~

37.1

~n
pare
o~
— W

PSR

w1
N
Wm0 -

—
£ 0
&~

0.375
0.325
0.28
0.27
0.295

0.275

QDOO0OO0OOOO

L0460
.0420
.0480
.0230
.0200
.0150
.0120
.0130

.75
.65
.56
.54
.59
A
.55

OO0 0

OO OCODOOO0OO0OOCOOOODOOOCOCODOOOODOCOOOOOO

.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33
.33

27

47

32.65185

56.73638

14.65987

158.1476

2.821294

23.0682

1.706

1.679

37.46498

95.46738

¢

8

£980




HEXACHLOROBENZE!
HEXACHLOROBENZEN
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROBENZENE

LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
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MERCURY
MERCURY
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MERCURY
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MERCURY

SGCO6
SGC10
SGDO6
SGD10
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SGFO7
SGGO3
$GGO8
SGGO9
SGHO4
SGHO8
SGI10
SGJO6
SGJ07
SGKO4
SGOD06
S$GOD17
SGOD20

SCC102
SCC104
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SCC204
$CC302
SCC304
SGBDOS
SGBDO6
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SGD10
SGDDO1
SGFO7
$GGO3
SGGO8
SGGO9
SGHO4
SGHO8
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$GJ07
SGKO4
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SGOD17
$GOD20

scc1o1
scC102
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$SCC105
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MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
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MERCURY
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MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
*MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY

SGBO7
SGBO8
SGBO9
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SGBDOZ
SGBDO3
SGBDO4
SGBDOS
SGBDO6
SGCO4
SGCOS
SGCO6
SGCO7
SGCO8
SGCO9
SGC10
SGDO3
SGDO4
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SGDO6
SGDO7
SGDO8
SGDO9
SGD10
SGD11
SGDDOY
SGDDO2
SGDDO3
SGODO4
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SGEO9
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SGFO3
SGFO4
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SGFO7
SGFO08
SGFO9
SGF10
$GGO1
SGGO2
SGGO3
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SGHO3
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MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY

SEM = STANDARD ERROR MEASUREMENT
B = BETA

SGH10
SGIO3
SGI104
SGIO5
SGI106
SGI107
SGI108
SGI09
SGI10
SGJO3
SGJO4
SGJOS
SGJO6
$GJO7
SGJO9
SGK04
SGKO5
SGODO1
SGOD02
$GO003
SGOD04
SGODO5
SGOD06
SGODO7
SGOD08
SGODO9
SGOD10
SGOD 11
$GOD12
SGOD13
SGOD14
SGOD15
SGOD16
SGOD17
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SGOD19
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SCop252
SCOD253

B i e e R R e S I T

- < < =< R I e e I I R I 2 S

—<

—< < < =< <

e

—_

= =] o [N =) o
— . .
. OO O+ 0~
RSO 20RO WL~

oo
RN - =)

AU W

S0 O0O~NNO

cooO0O0OoOoO
-
~ O Co

o

s
N
ro v

0.085
0.075
5.1
2.1
3.4
70.4
0.125
0.105
214
329
214
0.125
0.085
167
337
213
52
3.5

¢

8

6280




OLIN MCINTOSH ASSESSMENT DATA SURFACE WATER (ALL UNITS MG/L)

FILE: JFS-C:\R {.WQ1 MAY 21, 1992
95% UPPER
DET CrRar/ TOTAL CONF. LIMIT
PARAMETER SAMPLE 1D DETECT?  CONC LIM CRDL RECORDS  MEAN ST.DEV. S.E.M. B OF MEAN
ALPHA-BHC WGBDO3 2.5e-05 5.0€-05 5.0E-05 12 5.428-05 6.87€-05  1.98E-05 1.796 8.98E-05
ALPHA-BHC WGC901 2.5e-05 5.0€-05 5.0E-05
ALPHA-BHC WGC902 2.5E-05 5.0E-05 5.0E-05
ALPHA-BHC WGDDO02 Y 1.8€-04 5.0E-05
ALPHA-BHC WGF201 2.5E-05 5.0E-05 5.0E-05
ALPHA-BHC WGG601 2.5E-05 5.0E-05 5.0E-05
ALPHA-BHC WGG602 2.5E-05 5.0E-05 5.0€-05
ALPHA-BHC WGH501 2.5e-05 5.0E-05 5.0E-05
ALPHA-BHC WGH502 2.5€-05 5.0E-05 5.0€-05
ALPHA-BHC WGHY01 2.5E-05 5.0E-05 5.0E-05
ALPHA-BHC WGH90?2 2.5€-05 5.0€E-05 5.0E-05
ALPHA-BHC WG0D25 Y 2.2E-04 5.0E-05
ARSENIC WGBDO3 0.0015 0.003 0.01 12 0.002825 0.003309  0.000955 1.796 0.004541
ARSENIC WGC901 0.0015 0.003 0.01
ARSENIC WGC902 0.0015 0.003 0.01
ARSENIC WGDDO?2 Y 0.0067 0.01
ARSENIC WGF201 0.0015 0.003 0.01
ARSENIC WGG601 0.0015 0.003 0.01
ARSENIC WGG602 0.0015 0.003 0.01
ARSENIC WGH501 0.0015 0.003 0.01
ARSENIC WGH502 0.0015 0.003 0.01
ARSENIC WGH901 0.0015 0.003 0.01
ARSENIC WGH902 0.0015 0.003 0.01
ARSENIC WGOD25 Y 0.0122 0.01
CADMIUM WGBDO03 0.0010 0.002 0.005 12 0.001192 0.000448 0.000129 1.796 0.001424
CADMIUM WGCY01 0.0010 0.002 0.005
CADMIUM WGC902 0.0010 0.002 0.005
CADMIUM WGDDO2 0.0010 0.002 0.005
CADMIUM WGF201 0.0010 0.002 0.005
CADMIUM WGG601 0.0010 0.002 0.005
CADMIUM WGG602 0.0010 0.002 0.005
CADMIUM WGH501 0.0010 0.002 0.005
CADMIUM WGH502 Y 0.0021 0.005
CADMIUM WGHI01 0.0010 0.002 0.005
CADMIUM WGH902 0.0010 0.002 0.005
CADMIUM WGOD25 Y 0.0022 0.005
CHROMIUM WGBDO3 Y 0.0085 0.01 12 0.004758 0.003063  0.000884 1.796 0.006346
CHROMIUM WGC901 0.0020 0.004 0.01
CHROMIUM WGC902 0.0020 0.004 0.01
CHROMIUM WwGDD02 Y 0.0078 0.01
CHROMIUM WGF201 Y 0.0043 0.01
CHROMIUM WGG601 0.0020 0.004 0.01
CHROMIUM WGG602 Y 0.0056 0.01
CHROMIUM WGH501 Y 0.0043 0.01
CHROMIUM WGH502 Y 0.0055 0.01
CHROMIUM WGH901 0.0020 0.004 0.01
CHROMIUM WGHP02 0.0020 0.004 0.01
CHROMIUM WGOD25 Y 0.01M 0.01
CYANIDE WGBDO3 Y 0.0146 0.01 12 0.014958 0.011538  0.003331 1.796 0.02094
CYANIDE WGC901 0.0050 0.01 0.01
CYANIDE WGC902 Y 0.0280 0.01
CYANIDE WwGDD 02 0.0050 0.01 0.01
CYANIDE WGF201 Y 0.0324 0.01
CYANIDE WGG601 Y 0.0369 0.01
CYANIDE WGG602 0.0050 0.01 0.01

8
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CYANIDE
CYANIDE
CYANIDE
CYANIDE
CYANIDE

LEAD
LEAD
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LEAD
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ZINC
ZINC
ZINC
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ZINC
ZINC
ZINC
ZINC

SEM = STANDARD ERROR MEASUREMENT
B = BETA
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WGH502
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WGC901
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OLIN MCINTO? 'K ASSESSMENT DATA DOMESTIC WELL (ALL S ARE MG/L)

FILE: JFS-C: DW.WQT, ALSO IN P:\DROY\*.* MARCH 16, 1992
(N) _ 95% UPPER
TOTAL (X) CONF. LIMIT
PARAMETER SAMPLE 1D DETECT? CONC  DET LIM RECORDS  MEAN ST.DEV.  S.E.M. B OF MEAN
1,1,2,2- TETRACHLOROE THANE DW-01 0.001  0.002 34 0.000979  0.00012  2.06E-05 1.692  0.001014
1,1,2,2- TETRACHLOROE THANE DW-03 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-04 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-05A 0.001  0.002
1,1,2,2- TETRACKLOROE THANE DW-06 0.001  0.002
1,1,2,2- TETRACHLOROE THANE OW-07 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-08 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-11 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-12 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW- 16 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-17 0.00t  0.002
1,1,2,2- TETRACHLOROE THANE DW-18 0.001  0.002
1,1,2,2-TETRACHLOROETHANE DW- 19A 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-20 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW21A 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-22 0.001  0.002
1,1,2,2-TETRACHLOROE THANE DW-23-1 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-24 0.001  0.002
1,1,2,2- TETRACHLOROE THANE OW-25 Y 0.0003
1.1,2,2-TETRACHLOROE THANE DW-26 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-27 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-28 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-29 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DwW-30 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-31 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-32 0.001  0.002
1.1,2,2- TETRACHLOROETHANE DW-34 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-35A 0.001  0.002
1,1,2,2- TETRACHLOROE THANE OW-37A 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-38A 0.001  0.002
1,1,2,2- TETRACHLOROETHANE DW-39A 0.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-40 £.001  0.002
1,1,2,2- TETRACHLOROE THANE DW-41 0.001  0.002
1.1,2,2- TETRACHLOROETHANE DW42A 0.001  0.002
CHLOROBENZENE DW-01 0.001  0.002 34 0.000976 0.000137  2.35€-05 1.692  0.001016
CHLOROBENZENE DwW-03 0.001  0.002
CHLOROBENZENE DwW-04 0.001  0.002
CHLOROBENZENE DW-05A 0.001  0.002
CHLOROBENZENE DW-06 0.001  0.002
CHLOROBENZENE DW-07 0.001  0.002
CHLOROBENZENE DW-08 0.001  0.002
CHLOROBENZENE Dw-11 0.001  0.002
CHLOROBENZENE DW-12 0.001  0.002
CHLOROBENZENE DW-16 0.001  0.002
CHLOROBENZENE DW-17 0.001  0.002
CHLOROBENZENE DW-18 0.001  0.002
CHLOROBENZENE DW- 194 0.001  0.002
CHLOROBENZENE DW-20 Y 0.0002
CHLOROBENZENE DW21A 0.001  0.002
CHLOROBENZENE DW-22 0.001  0.002
CHLOROBENZENE DW-23-1 0.00%7  0.002
CHLOROBENZENE DW-24 0.001  0.002
CHLOROBENZENE DHW-25 0.001  0.002
CHLOROBENZENE DW-26 0.001  0.002
CHLOROBENZENE DW-27 0.001  0.002
CHLOROBENZENE DW-28 0.001  0.002
CHLOROBENZENE DW-29 0.001  0.002
CHLOROBENZENE DW-30 0.001  0.002

g
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CHLOROBENZEN

CHLOROBENZEN

CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE

CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFGORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLORQFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM
CHOLOROFORM

MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY

Dw-31
DW-32
DW-34
DW-35A
DW-37A
DW-38A
DW-39A
DwW-40
DW-41
DW42A

DW-01
DW-03
DW-04
DW-05A
DW-06
DOW-07
DW-08
DW-11
DW-12
DW-16
DW-17
DW-18
DW- 19A
DW-20
DW21A
DW-22
DW-23-1
DW-24
DW-25
DW-26
DW-27
DW-28
DW-29
DW-30
DW-31
DW-32
OW-34
DW-35A
DW-37A
DW-38A
DW-39A
DW-40
DW-41
DW42A

DW-01
DW-03
DW-04
DW-05A
DW-06
DW-07
DW-08
DW-11
DwW-12
DW-16
DW-17
DW-18
DW-19A
DW-20
DwW-21A
OW-22
DW-23-1
DW-24
DW-25
DW-26

—«<

.001
.001
.001
.001
.001
.001
.001
.001
.001
.00

OO0 O0OO0COOO

.001
.001
.001
.001
.001
.001
0.0002

0.001
0.0003
.0
.001
.00
.001
.001
.001
.001
.001
.001
.001
.013
.001
.001
.001
.001
.001
.001
.001
.002
.001
.001
.008
.001
.001
0.0002

fo Nean New e N e R on)

COO0OCOOODOLOOOQOOOOOOODLOOOOO

0.0001
0.0001
0.0001
0.Co0
0.0001
0.0001
C.0001
0.0001
0.0J01
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
6.0001
0.0001
0.000"
0.0001
0.0001

.No2
.002
.002
.002
.002
.002
.002
.002
.002
.002

[oNeolaoRelofeRoleloe el

.002
.002
.002
.002
.002
.002

.002

.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

[=NeololalolololeRole) (=] [oXelofeleNe]

.002
.002
.002
.002
.002

[N eNole ol

.002
.002

oo

0.002
0.002

0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.n002
0.9002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
n.0002

34

34

0.001521

0.000108

0.002378

4,63E-05

0.000408

7.94E-06

1.692

1.692

0.002211

0.000121

¢
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MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY

TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLORGOETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROE THENE

SEM = STANDARD ERROR MEASUREMENT

B = BETA

DW-27
DW-28
Dw-29
DW-30
DW-31
DW-32
DW-34
DW-35A
DW-37A
DW-38A
DW-39A
DW-40
DW-41
DW-42A

DW-01
DW-03
DW-04
DW-05A
DW-06
DW-07
Dw-08
DW-11
DW-12
DW-16
DW-17
DW-18
DW-19A
DW-20
DW21A
DW-22
DW-23-1
DW-24
DW-25
DW-26
DW-27
DW-28
DW-29
DW-30
DW-31
DW-32
DW-34
DW-35A
DW-37A
DW-38A
DW-39A
DW-40
DW-41
DW42A

COO0COTOODODOOOOOOO
o
Q
]
el

OCOO0OCODOOOOOO

o

.0002
.0002
.0002
.0002
.0002
.0002
.0002
.0002
.0002
.0002
.0002

.0002

0.0002

0.002
0.002
0.002
0.002
0.002

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

34

0.000979

0.00012

2.06E-05

1.692

0.001014

¢
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INTAKE FACTORS SUMMARY FOR OLIN-MCINTOSH



0Olin McIntosh Intake Detail

Description: Offsite Child Res. Groundwater Ingestion

Intake factor = ( IR x EF x ED x FI x SS )

( BW x AT )
Parameter Description
R Ingestion Rate (l/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
FI fraction Contaminated
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

(1 x 3.50£+02 x 9.00E+00 x 1 x 1

6.85E-03 =
( 1.80e+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

¢ 1 x 3.50E+02 x 2.00E+01 x 1 x 1)
S.71E-03 = — o
( 4.80E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

(1 x 3.50E+02 x 9.00E+00 x V¥ x 1)
5.33t-02 = - ———— - - e
( 1.80E+01 x 3.296+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:
(1 x 3.50€+02 x 2.00E+0%7 x 1 x 1)

2.00E-02 = s e
( 4.80E+071 x 7.30E+03 )

-
-3

~~



0lin McIntosh Intake Detail

Description: Offsite Adult Res. Groundwater Ingestion

Intake Factor = ( IR x EF x ED x FI x SS )

( BW x AT )
Parameter Description
1R Ingestion Rate (l/day)
EF Exposure frequency (days/year)
€D Exposure Duration (years)
Fl Fraction Contaminated
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 1.40E+0C x 3.50E+02 x 9.00E+00 x 1 x 1)
2.47E-03 = — - -

( 7.00E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

{ 2.00E+00 x 3.50E+02 x 3.00E+01 x 1 x 1)
1.176-C2 = — _ - I
( 7.00E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 1.40E+00 x 3.50E+02 x 9.00E+00 x 1 x 1 )
V.92E-02 = wom o
( 7.00E+01 x 3.29E+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:
( 2.00E+00 x 3.50E+02 x 3.00E+01 x 1 x 1)

2.74E-02 = — — — —
( 7.00E+01 x 1.10E404 )

3
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Olin McIntosh Intake Detail

Jescription: Offsite Child Res. Sur. Water Ingestion

Intake Factor = ( IR x EF x ED x FI x 85 )

( BW x AT )
Parameter Description
IR Ingestion Rate (l/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
FI Fraction Contaminated
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

¢ 5.006-02 x 6.00E+00 x 9.00E+00 x 1 x 1)
5.87€-06 =

( 1.80E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

{ 1.00E-01 x 1.20E+01 x 2.00E+01 x 1 x 1 )
1.96E-05 =~ S —
( 4.80E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( S.00E-0Z2 x 6.00E+00 x 9.00e+00 x 1 x 1)
4 .5TE-05 = oo e e o
( 1.80E+01 x 3.29€+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:
( 1.00E-01 x 1.20E+01% x 2.00E+01 x 1 x 1)

6.85E-05 = N
( 4.80E+01 x 7.30E+03 )

&79



0lin MclIntosh Intake Detail

Description: Offsite Adult Res. Sur. Water Ingestion

[ntake Factor = ( IR x EF x ED x FI x SS )

( BW x AT )
Parameter Description
IR Ingestion Rate (l/day)
EF Exposure frequency (days/year)
£0 Exposure Duration (years)
FI Fraction Contaminated
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 5.00E-02 x 6.00E+00 x 9.00E+00 x 1 x 1)
1.51E-06 = —
( 7.00E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 1.006-01 x 1.20E+01 x 3.00E+01 x % x 1)
2.016-05 = e
( 7.00E+01 x 2.S6E+04 )

Average Exposure, Non-Carcinogenic:
( 5.0CE-02 x 6.006+00 x G.00E+00 x 1 x 1)

TATE-0S =
( 7.00E+071 x 3.29€+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:

( 1.002-01 x 1.20E+01 x 3.00E+01 x 1 x 1)
4.70E-05 = —— -

( 7.00€+01 x 1.10E+04 )




Olin McIntosh Intake Detail

Description: Future Rem. Worker Sur. Water Ingestion

Intake Factor = ( IR x EF x ED x F1 x SS )

( BW x AT )
Parameter Description
IR Ingestion Rate (l/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
Fl Fraction Contaminated
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 5.00e-02 x 2.506+02 x 2.00E+00 x 1 x 1)
1.40€-05 = .

( 7.00E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 5.00E-02 x 2.508+02 x 4.00E+00 x 1 x 1)
2.80E-05 = — . ,

( 7.00E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 5.00E-02 x 2.S0E+02 x 2.00E+00 x 1 x 1)
4.89F-C4 = e
( 7.00E+01 x 7.30£+02 )

Reasonable Maximum Exposure, Non-Carcinogenic:

( 5.00E-02 x 2.50E+02 x 4.00E+00 x 1 x 1)
4 .B9E-04 = e

( 7.00E+01 x 1.46E+03 3

3
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0lin McIntosh Intake Detail

Description: Offsite Child Res. Sediment Ingestion

Intake Factor = ( IR x EF x ED x ME x F] x CF x SS )

( BW x AT )

Parameter Description

IR Ingestion Rate (mg/day)

EF Exposure Frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

Fl Fraction Contaminated

CF Conversion factor (kg/mg)

SS Site-Specific Factor

Bw Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 1.00E+02 x 6.00E+00 x 9.00E+00 x 5.00£-01 x 1.00€-01 x 1.006-06 x 1 }
S.87€-10 = — ——— —
¢ 1.80E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 2.00€+02 x 1.20E+01 x 2.00E+01 x 5.00E-01 x 2.00E-01 x 1.C0E-06 x 1)
COTE D9 = e
( 6¢.80E+0% x 2.56E+04 )
Average Exposure, Non-Carcinogenic:
( 1.00€+02 x 6.00E+00 x 9.00E+00 x 5.00€-01 x 1.00€E-01 x 1.00E-06 » 1)

4.576-09 = ——— o — —
( 1.80E+01 x 3.29E+03 )

Reasonable Maximum Exposure, Non-Carcinagenic:

( 2.00E+02 x 1.20E+01 x 2.00E+01 x 5.00E-01 x 2.00E-01 x 1.00E-06 x 1)
1.376-08 = —
( 4.80E+01 x 7.30E+03 )




Olin McIntosh Intake Detail

Description: Offsite Adult Res. Sediment Ingestion

Intake Factor = ( IR x EF x ED x ME x F1 x CF x SS )

( BW x AT )

Parameter Description

IR Ingestion Rate (mg/day)

EF Exposure Frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

FI Fraction Contaminated

CF Conversion Factor (kg/mg)

SS Site-Specific Factor

B8W Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

7.55€-11 =

Reasonable Maximum Exposure, Carcinogenic:

..01E-09 =

( 5.00E+07 x 6.00E+00 x 9.00E+00 x

5

.00E-01 x 1.00E-01 x 1.

00E-06 x 1)

( 7.00€+01

( 1.00€+02 x 1.20E+01 x 3.00E+01 x

X

5

2.56E+04 )

.00E-01 x 2.00E-01 x 1.

00E-06 x 1)

( 7.00e+01

Average Exposure, Ncn-Carcinogenic:

5.87E-10 =

( 5.CCE+C1 »x 6.C0E+0C x 9.00E+00 x

X

5

2.56E+04 )

.00E-01 x 1.00E-01 x 1.

( 7.00E+01

X

Reasonable Maximum Exposure, Non-Carcinogenic:

4.7CE-C9 =

3.29€+03 )

( 1.00E+02 x 1.20E+01 x 3.00E+01 x 5.00E-01 x 2.00€-01 x 1.

0CE-CE x 1)

00E-C6 x 1)

( 7.00E+01 x 1.10E+04 )



Olin McIntosh Intake Detail 3 8 O 8 84

Jescription: Future Rem. Worker Sediment Ingestion

Intake fFactor = ( IR x EF x ED x ME x FI x CF x SS )

( BW x AT )

Parameter Description

1R Ingestion Rate (mg/day)

EF Exposure frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

Fl Fraction Contaminated

CF Conversion Factor (kg/mg)

SS Site-Specific Factor

BW Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 5.00E+00 x 2.50E+02 x 2.00E+00 x 5.00€-01 x 1.00E-01 x 1.00E-06 x 1)
6.99E-11 = .
¢ 7.00E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 1.00E+01 x 2.50E+02 x 4.00E+00 x 5.00£-01 x 2.00E-01 x 1.00€-06 x 1 )
SSPE-10 5 e —
( 7.00E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 5.00e+00 x 2.50£+02 x 2.00€+00 x 5.00E-01 x 1.00E-01 x 1.00E-06 x 1 )
2.65E-09 = . - S
¢ 7.00€E+01 x 7.30E+02 )

Reasonable Maximun Exposure, Non-Carcinogenic:

( 1.00E+01 x 2.50E+02 x &.00E+00 x 5.00£-01 x 2.00E-01 x 1.00E-06 x 1)
9.786-09 = - -

( 7.00E+01 x 1.46€+03 )



Olin McIntosh Intake Detail 3 8 O 8 8 5

Description: Offsite Child Res. Fish/Game Ingestion

Intake fFactor = ( IR x EF x ED x ME x F1 x CF x SS )

( BW x AT )

Parameter Description

IR Ingestion Rate (mg/day)

EF Exposure Frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

Fl Fraction Contaminated

CF Conversion Factor (kg/mg)

SS Site-Specific Factor

BW Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

¢ 1.75E+03 x 3.65E+02 x 9.00E+00 x 5.00€-01 x 1.00€-0% x 1.00£-06 x 1 )
6.25E-07 = - -

( 1.80E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 2.4LE+D4 x 3.65E+02 x 2.00E+01 x 5.00E-01 x 2.00E-01 x 1.00€-06 x 1 )
.45E-05 = —_— — - :
( 4.B0E+01 x 2.56€+04 )

Average Exposure, Non-Carcinogenic:

( 1.7S5E+03 x 3.65€+02 x 9.00E+00 x 5.00E-01 x 1.00£-01 x 1.00E-06 x 1
4.86E-06 = — e —

( 1.80E+01 x 3.29€+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:

( 2.44E+04 x 3.65E+02 x 2.00E+01 x 5.00E-01 x 2.00E-G1 x 1.00E-06 x 1)
5.09e-05 = - -
( 4.80E+01 x 7.30E+03 )




Olin McIntosh Intake Detail

Description: Offsite Adult Res. Fish/Game lngestion

Intake Factor = ( IR x EF x ED x ME x FI x CF x SS )

( BW x AT )

Parameter Description

IR Ingestion Rate (mg/day)

EF Exposure Frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

Fl fraction Contaminated

CF Conversion Factor (kg/mg)

SS Site-Specific Factor

BW Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 6.80E+03 x 3.65E+02 x 9.00E+00 x 5.00£-01 x 1.00E-01 x 1.006-06 x 1)
6.24E-07 = —— R —
( 7.00E+01 x 2.56€+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 3.56E+04 x 3.656+02 x 3.006+07 x S.00E-01 x 2.00£-01 x 1.00E-06 x 1)
2 ABE 05 = — o
( 7.00E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 6.80E+03 x 3.656+02 x 9.00E+00 x S.00€-01 x 1.00E-01 x 1.00E-06 x 1)
4.8B6E-06 =

( 7.00E+017 x 3.29E+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:

( 3.56E+04 x 3.65€+02 x 3.00E+01 x 5.00E-G1 x 2.00E-01 x 1.00E-06 x 1 )
5.09€-05 = — - - I
( 7.00E+401 x 1.10E+04 )




Olin McIntosh Intake Detail

Description: Offsite Child Res. G. Water Dermal

Intake Factor = ( SA x ET x EF x ED x PC x CF x SS )

( BW x AT )
pParameter Description
SA Surface Area (cm2)
ET Exposure Time (hrs/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
pPC Permeability Constant (cm/hr)
CF Conversion Factor (l/cm3)
SS Site-Specific factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 1.21E+04 x 5.00£-01 x 3.50E+02 x 9.00E+00 x B8.00E-04 x 1.00E-03 x 1)

3.326-05 = — —
( 1.80E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 1.21E+04 x 1 x 3.SDE+D2 x 2.00E+01 x 8.00E-04 x 1.00E-03 x 1 )
S3E-05 = o o e e — —
( 4.80E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 1.216+04 ~ 5.00E-01 x 3.50£+02 x 9.0CE+00 x 8.00£-04 x 1.00E-03 x 1)

2.58E-04 5 ——— e —————

( 1.80E+01 x 3.298+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:

( 1.21E+04 x 1 x 3.50E+02 x 2.00E+01 x 8.00€-04 x 1.00E-03 x 1)

1.96E-04 = — —————

( 4.80E+01 x 7.30E+03 )
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Olin McIntosh Intake Detail

Description: Offsite Adult Res. G.Water Dermal

Intake Factor = ( SA x ET x EF x ED x PC x CF x SS )

( BW x AT )
Parameter Description
SA Surface Area (cm2)
ET Exposure Time (hrs/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
PC Permeability Constant (cm/hr)
CF Conversion Factor (l/cm3)
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 1.948+04 x 5.00E-01 x 3.50E+02 x 9.00E+00 x 8.00€-04 x 1.00£-03 x 1)
1.37€-05 =

( 7.00e+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

¢ 1.94E+04 x 1 x 3.50E+02 x 3.00E+01 x 8.00E-04 x 1.00£-03 x 1)
JT1E-05 = — e e
( 7.00E+01 x 2.56€+04 )

Average Exposure, hon-Carcinogenic:

( 1.94€+04 x 5.00e-07 x 3.508+02 x 9.00E+00 x 8.00E-G4 x 1.00E-03 x 7 )
1.06E-04 = ———— e e - e
( 7.00£+01 x 3.29€+03 )

Reasonable Maximum Exposure, Ncn-Carcinogenic:

( 1.94€+04 x 1 x 3.50€+02 x 3.00E+01 x 8.00€-04 x 1.00€E-03 x 1)

2.13e-04 =
( 7.00E+01 x 1.10E+04 )
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Olin McIntosh Intake Detail

Description: Offsite Child Res. Sediment Dermal

Intake Factor = ( SA x EF x ED x ME x AF x AB x FI x CF x SS )

( BW x AT )

Parameter Description

SA Surface Area (cm2/day)

EF Exposure Frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

AF Adherence Factor (mg/cm2)

AB Absorption Factor

FI Fraction Contaminated

CF Conversion Factor (kg/mg)

SS Site-Specific factor

BW Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 1.21E+03 x 6.00€+00 x 9.00E+00 x S.00£-01 x 6.00E-01 x 5.00E-02 x 1.00e-01 x 1.00E-06 x 1)
213610 = e e - . ;
¢ 1.80E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 2.426+03 x 1.20E+01 x 2.00E+01 x 5.00E-01 x 6.00E-01 x 1.00E-01 x 2.00E-01 x 1.00E-06 x 1 )
2.85€-09 = - - _ SR , e
( &.80E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

{ 1.21E+03 x 6.0DE+00 x 9.00E+0D x 5.00E-01 x 6.00E-01 x 5.00E-02 x 1.00E-01 x 1.00E-06 x 1)
1.66E-09 = - E—— e
( 1.80E+01 x 3.29£+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:

( 2.42E+03 x 1.20E+01 x 2.00E+01 x 5.00E-01 x 6.00E-01 x 1.00E-01 x 2.00€-01 x 1.00E-06 x 1)
9.96E-09 = - -

( 4.80E+01 x 7.30E+03 )
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(W
Olin McIntosh Intake Detail

Description: Offsite Adult Res. Sediment Dermal

Intake Factor = ( SA x EF x ED x ME x AF x AB x FI x CF x SS )

( BW x AT )

Parameter Description

SA Surface Area (cml/day)

EF Exposure Frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

AF Adherence Factor (mg/cm2)

AB Absorption Factor

F1 Fraction Contaminated

CF Conversion Factor (kg/mg)

SS Site-Specific Factor

BW Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 1.94E+03 x 6.00E+G0 x 9.00E+00 x 5.00E-01 x 6.00€-01 x 5.00E-02 x 1.00E-01 x 1.00€-06 x 1 )
BL79E-T1 = sommmom o © el e e
( 7.00E401 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

{ 3.886+03 x 1.20E+01 x 3.00£+01 x S.0DE-0) x 6.00E-01 x 1.00E-01 x 2.00E-01 % 1.00E-06 x 1 )
469E-09 = — e - S

( 7.00E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 1.94E+03 x 6.00€+00 x 9.00E+00 x 5.00E-01 x 6.00E-01 x 5S.00E-02 x 1.00€-01 x 1.00E-06 x 1)
6.83E-10 = — e e

( 7.00E+07 x 3.29€+03 )

Reasonable Maximum Exposure, Non-Carcinogenic:

( 3.88E+03 x 1.20E+01 x 3.00E+071 x S.00E-01 x 6.00E-01 x 1.00E-01 x 2.00€-01 x 1.00E-U6 x 1 )
T09E-08 = — o e — AR

( 7.00E+01 x 1.1CE+04 )
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0lin McIntosh Intake Detail

Description: Future Remedial Work. Sediment Dermal

Intake factor = ( SA x EF x ED x ME x AF x AB x FI x CF x SS )

( BW x AT )

Parameter Description

SA Surface Area (cm2/day)

EF Exposure Frequency (days/year)

ED Exposure Duration (years)

ME Matrix Effect

AF Adherence Factor (mg/cml)

AB Absorption Factor

Fl fraction Contaminated

CF Conversion Factor (kg/mg)

SS Site-Specific factor

BW Body Weight (kg)

AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 7.76E+02 x 2.50E+02 x 2.00E+00 x S.00€E-07 x 6.00E-01 x S.00€-02 x 1.00€-01 x 1.00E-06 x 1 )
32510 5 e o e e : - SR

( 7.00E+01 x 2.56E+0a 3

Reasonable Maximum Exposure, Carcinogenic:

( 1.55E+03 x 2.50E+02 x 4.00€+00 x 5.00E-01 x 6.00E-01 x 1.00E-01 x 2.00€-07 x 1.00E-06 x 1)
5 2TE 09 5 e e -
( 7.006401 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 7.76E+02 x 2.50E+02 x 2.00E+00 x 5.00E-01 x 6.00E-01 x S.0Q0E-0Z2 x 1.00E-01 x 1.00E-06 x 1)
TUIGE-C8 = oo e e . ISR
( 7.00E+01 x 7.30E+02 )

Reasonable Maximum Exposure, Non-Carcinogenic:

¢ 1.558+03 x 2.506+402 x 4.00E+00 x 5.00E-01 x 6.00E-0%1 x 1.00E-01 x 2.00E-01 x 1.00E-06 x 1)
9.11€E-08 = - - -
( 7.00E+01 x 1.46E+03 )




Olin McIntosh Intake Detail

Description: Offsite Child Res. Sur.Water Dermal

Intake Factor = ( SA x ET x EF x €D x PC x CF x SS )

( BW x AT )
pParameter Description
SA Surface Area (cmd)
ET Exposure Time (hrs/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
PC Permeability Constant (cm/hr)
CF Conversion Factor (t/cm3)
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 1.21E+03 x 2.00E+00 x 6.00E+00 x 9.00E+00 x

2.28E-07 =

8

.00e-04

X

1.00E-03 x 1)

( 1.80E+0% x 2.56E+04

Reasonable Maximum Exposure, Carcinogenic:

.52E-06 =

( 2.42E+03 x 4.00€+00 x 1.20E+01 x 2.00€E+01 x

8

.00E-04

X

1.00E-03 x 1)

( 4.BOE+01 x 2.56E+04

Average Exposure, Non-Carcinogenic:

( 1.216+03 x 2.00E+00 x 6.00E+00 x 9.00E+00 x

1.776-06 = —— -

8

.00E-04

X

1.00€-03 x 1)

( 1.80E+01 x 3.29E+03

Reasonable Maximum Exposure, Non-Carcinogenic:

( 2.42E+03 x 4.00E+00 x 1.20€+01 x 2.00E+01 x

3.546-06 = —

8

.00E-04

X

1.00E-03 x 1)

( 4.80E+01 x 1.10E+04

3

8

0692



0lin McIntosh Intake Detail

Description: Offsite Adult Res. Sur.Water Dermal

Intake Factor = ( SA x ET x EF x ED x PC x CF x SS )

( BW x AT )

Parameter Description
SA Surface Area (cm2)
ET Exposure Time (hrs/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
pC Permeability Constant (cm/hr)
CF Conversion Factor (l/cm3)
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

9.37E-08 =

Reasonable Maximum Exposure, Carcinogenic:

..50E-06 =

( 1.94E+03 x 2.00E+00 x 6.00E+00 x 9.

( 3.88E+03 x 4.00E+00 x 1.20E+01 x 3.

( 7.00E+01 x

00E+00 x 8.00E-04 x 1.00£-03 x 1)

2.56E+04 )

00E+01 x 8.00€-04 x 1.00E-03 x 1)

( 7.00e+01 x

Average Exposure, Non-Carcinogenic:

7.29E-07 =

Rcasonable Maximum Exposure, Non-Carcinogenic:

8.75€-06 =

( 1.G4E+C3 x 2.00€+00 x £.00£+00 x 9.

( 3.88E+03 x 4.00E+00 x 1.20€E+01 x 3.

(" 7.00£+407 x

2.56E+04 )

00E+00 x 8.00E-04 x 1.00E-03 x 1)

3.2GE+03 )

00E+01 x 8.00€-04 x 1.00€-03 x 1)

( 7.00E+01 x

7.30E+03 )

3

8

0693
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Olin McIntosh Intake Detail

Description: Future Rem. Worker Sur. Water Dermal

Intake Factor = ( SA x ET x EF x ED x PC x CF x SS )

( BW x AT )
Parameter Description
SA Surface Area (cm2)
ET Exposure Time (hrs/day)
EF Exposure Frequency (days/year)
ED Exposure Duration (years)
PC Permeability Constant (cm/hr)
CF Conversion Factor (i{/cm3)
SS Site-Specific Factor
BW Body Weight (kg)
AT Averaging Time (days)

Average Exposure, Carcinogenic:

( 7.76E+02 x 4.0D0E+00 x 2.50E+02 x 2.00E+00 x 8.00E-04 x 1.00E-03 x 1)
6.94E-07 = — — B S
( 7.00E+01 x 2.56E+04 )

Reasonable Maximum Exposure, Carcinogenic:

( 1.556+03 x 8.00E+00 x 2.50E+02 x 4.00E+00 x 8.00E-04 x 1.00E-03 x 1)
5U5GE-CH = mo e - .

( 7.00E+01 x 2.56E+04 )

Average Exposure, Non-Carcinogenic:

( 7.76E+02 x &4.00E+00 x 2.50£+02 x 2.00E+00 x 8.00E-C4 x 1.00E-G3 x 1)
2.438-08 = R B T T - e
( 7.00E+CY x 7.30E+02 )
Reasonable Maximum Exposure, Non-Carcinogenic:
( 1.55E+03 x 8.00E+00 x 2.50E+02 x 4.00E+00 x 8.00E-04 x 1.00E-03 x 1)

QU726 05 = —— o e e
( 7.00E+01 x 1.46E+03 )
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APPENDIX D

PATHWAY-SPECIFIC ESTIMATED DAILY INTAKES OF
CHEMICALS OF POTENTIAL CONCERN UNDER AVERAGE
AND REASONABLE MAXIMUM EXPOSURE SCENARIOS
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Offsite Child Resident
Offsite Child Res. Sur. Water Dermal

Average Exposure 3 8 O 8 9 6
Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/1) (l/kg/day) (mg/kg/day)
alpha-BHC 5.42E-05 2.28E-07 1.23E-11
arsenic 2.83E-03 2.28E-07 6.43E-10
Hazard Index -- Dermal -- Subchronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/l) (1/kg/day) (mg/kg/day)
arsenic 2.83E-03 1.77€-06 5.00E-09
cadmium 1.19€-03 1.77€-06 2.11E-09
cyanide 1.50€-02 1.77e-06 2.65€E-08
mercury 1.37e-03 1.77€-06 2.43E-09
nickel 1.33e-02 1.77e-06 2.35e-08
chromium (VI) L. 76E-03 1.77e-06 8.43E-09
zinc 1.31E-01 1.77€-06 2.33e-07
Hazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical {(mg/l) (\/kg/day) (mg/kg/day)
arsenic 2.83E-03 1.77€-06 5.00€-09
cadmium 1.19€-03 1.77e-06 2.11e-09
cyanide 1.50e-02 1.77e-06 2.65€-08
mercury 1.37£-03 1.77e-06 2.43E-09
nickel 1.33e-02 1.77E-06 2.35€-08
chromium (VI) 4.76E-03 1.77€-06 8.43E-09
zinc 1.31E-01 1.77E-06 2.33e-07



Offsite Child Res.

Offsite Child Resident

Sur. Water Dermal

Reasonable Maximum Exposure

Carcinogenic Risk -- Dermal

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/t) (l/kg/day) (mg/kg/day)
alpha-BHC 8.98E-05 1.52€-06 1.36€-10
arsenic 4.54E-03 1.52E-06 6.89E-09

Hazard Index -- Dermal -- Subchronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/L) (L/kg/day) (mg/kg/day)
arsenic 4 .54E-03 3.54E-06 1.61E-08
cadmium 1.42E-03 3.54E-06 5.04E-09
cyanide 2.09€-02 3.54E-06 7.42E-08
mercury 1.78€-03 3.54€-06 6.31E-09
nickel 1.95e-02 3.54€-06 6.90E-08
chromium (VI) 6.35e-03 3.54E-06 2.25€-08
zinc 1.88E-01 3.54E-06 6.6TE-07

Hazard [ndex -- Oermal -- Chronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
arsenic 4&.54€E-03 J3.54E-06 1.61€-08
cadmium 1.42E-03 3.54E-06 S.04E-09
cyanide 2.09e-02 3.54E-06 7.42E-08
mercury 1.78e-03 3.54E-06 6.31€E-09
nickel 1.95€-02 3.54E-06 6.90E-08
chromium (VI) 6.35€e-03 3.54E-06 2.25€-08
zinc 1.88€-01 3.54E-D6 6.67E-07

3

8

0897



58

Offsite Child Resident
Offiste Child Res. G. Water Dermal
Average Exposure

Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/1)} (l/kg/day) (mg/kg/day)
chloroform 1.52€-03 3.32e-05 5.05E-08
1,1,2,2-tetrachloroethane 9.79€-04 3.32e-05 3.25E-08
tetrachloroethene 9.79€-04 3.32e-05 3.25E-08

Hazard Index -- Dermal -- Subchronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
chlorobenzene 9.76E-04 2.58€-04 2.52E-07
chioroform 1.52€-03 2.58€-04 3.93€-07
mercury 1.08E-04 2.58E-04 2.79E-08
tetrachloroethene Q.79€-04 2.58€-04 2.53e-07

Hazard Index -- Dermal -- Chronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/1) (l/kg/day) (mg/kg/day)
chlorobenzene Q.76E-04 2.58€E-04 2.52€-07
chloroform 1.52€-03 2.58E-04 3.93€-07
mercury 1.08E-04 2.58E-04 2.79E-08
tetrachloroethene 9.79€-04 2.58E-04 2.53E-07



3 8

Offsite Child Resident
Offiste Child Res. G. Water Dermal
Reasonable Maximum Exposure

Carcinogenic Risk -- Dermal

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/L) (l/kg/day) (mg/kg/day)
chloroform 2.21E-03 5.53€-05 1.226-07
1.,1,2,2-tetrachloroethane 1.01E-03 5.53€-05 5.61E-08
tetrachloroethene 1.01E-03 5.53E-05 5.61E-08

Hazard Index -- Dermal -- Subchronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/L) (l/kg/day) (mg/kg/day)
chlorobenzene 1.02E-03 1.94E-04 1.97e-07
chloroform 2.21E-03 1.94E-04 &4.28E-07
mercury 1.21E-04 1.94E-04 2.34E-08
tetrachloroethene 1.01E-03 1.94E-04 1.96E-07

Hazard Index -- Dermal -- Chronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/1) (1/kg/day} (mg/kg/day)
chlorobenzene 1.02£-03 1.94E-04 1.97e-07
chloroform 2.21£-03 1.94E-04 4.28E-07
mercury 1.21€-04 1.94E-04 2.34E-08
tetrachloroethene 1.01€-03 1.94E-04 1.96E-07



38 rocn

Offsite Child Resident
Offsite Child Res. Sediment Dermal
Average Exposure

Carcinogenic Risk -- Dermal

Chemical Dermal Daily
Concentration Intake factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 2.13€-10 1.30e-09
benzene 1.17e-01 2.136-10 2.50E-11
hexachlorobenzene S.6TE+0 2.13-10 1.21E-08
Hazard Index -- Dermal -- Subchronic
Chemicat Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09E+00 1.66E-09 1.01€-08
hexachlorobenzene 5.67TE+01 1.66E-09 9.42E-08
mercury 3.79€+01 1.66E-09 6.29€-08
chromium (V1) 3.27E+01 1.66E-09 S.42E-08
Hazard Index -- Dermal -- Chronic
Chemical Dermatl Daily
Concentration Intake factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 1.66E-09 1.01£-08
hexachlorobenzene 5.67E+01 1.66E-09 9.42E-08
mercury 3.79E+01 1.66E-09 6.29£-08
chromium (VI[) 3.27€+01 1.66€-09 5.42€-08



Offsite Child Resident
Offsite Child Res. Sur. Water Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake factor Intake
Chemical (mg/L) (1/kg/day) (mg/kg/day)
alpha-8BHC 5.42€-05 5.87€-06 3.18e-10
arsenic 2.83E-03 5.87€-06 1.66E-08
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration [ntake factor Intake
Chemical (mg/L) (1 /kgsday) (mg/kg/day)
arsenic 2.83€-03 4.57E-05 1.29€-07
cadmi um 1.19€-03 4.57€-05 5.44E-08
cyanide 1.50€-02 4.STE-05 6.83€-07
mercury 1.37e-03 4.STE-Q5 6.26E-08
nickel 1.33e-02 4.STE-05 6.06E-07
chromium (V1) 4.76E-03 4.57E-05 2.17e-07
zinc 1.31€-01 4.57E-05 6.00E-06
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemicat (mg/1) (l/kg/day) (mg/kg/day)
arsenic 2.83€-03 4.STE-05 1.29€-07
cadmium 1.19e-03 4.57€-05 5.44E-08
cyanide 1.50e-02 4.57e-05 6.83€-07
mercury 1.37e-03 4.57E-05 6.26€E-08
nickel 1.33e-02 4.57E-05 6.06E-07
chromium (VI) & 76E-03 4.57e-05 2.17e-07
zinc 1.31€-01 4.57€-05 6.00€-06
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Offsite Child Resident
Offsite Child Res. Sur. Water Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/\) (1/kg/day) (mg/kg/day)
alpha-8HC 8.98E-05 1.96€-05 1.76E-09
arsenic 4.54E-03 1.96E-05 8.89€-08
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/ L) (l/kg/day) (mg/kg/day)
arsenic 4 .54E-03 6.85€E-05 3.11e-07
cadmium 1.42€-03 6.85E-05 9.756-08
cyanide 2.09€E-02 6_85E-05 1.43E-06
mercury 1.78E-03 6.85€6-05 1.22€-07
nickel 1.95€-02 6.85€-05 1.33e-06
chromium (VI) 6.35€-03 6.85E-05 4.35e-07
zinc 1.88E-01 6.85E-05 1.29€-05
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
arsenic 4 S4E-03 6.85€-05 3.11E-07
cadmium 1.42€-03 6.85€-05 9.75E-08
cyanide 2.09E-02 6.85€-05 1.43E-06
mercury 1.78€-03 6.85€-05 1.22E-07
nickel 1.95€-02 6.85E-05 1.33e-06
chromium (VI) 6.35€-03 6.85E-05 4.35e-07
zinc 1.88€-01 6.85E-05 1.29€-05



5 8 0903

. Offsite Child Resident
Offsite Child Res. Groundwater Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
chloroform 1.52e-03 6.856-03 1.04E-05
1,1,2,2-tetrachloroethane 9.79E-04 6.85€-03 6.71€-06
tetrachloroethene 9.79€-04 6.85€-03 6.71E-06
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/L) (1/kg/day) (mg/kg/day)
chlorobenzene 9.76E-04 5.33e-02 5.20E-05
chloroform 1.52e-03 5.33e-02 8.10E-05
mercury 1.08€-04 5.33e-02 5.75E-06
tetrachloroethene 9.79€-04 5.33e-02 5.22E-05
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/1) (1/kg/day) (mg/kg/day)
chlorobenzene 9.76E-04 5.33e-02 5.20€-05
chloroform 1.52E-03 5.33€-02 8.10E-05
mercury 1.08E-04 5.33g-02 5.75E-06

tetrachloroethene 9.79€-04 5.33e-02 S5.22E-05



Offsite Child Resident
Offsite Child Res. Sediment Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 5.87e-10 3.57e-09
benzene 1.17e-01 5.87e-10 6.89-11
hexachlorobenzene 5.67€+01 5.87e-10 3.33e-08
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09e+00 4.57€-09 2.78€-08
hexachlorobenzene 5.67€+01 4 .S5TeE-09 2.59€-07
mercury 3.796+01 4.5TE-09 1.73e-07
chromium (VI) 3.27e+01 4.S7TE-09 1.49€-07
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09e+00 &.5TE-09 2.78E-08
hexachlorobenzene 5.67€+01 4.57¢-09 2.59€-07
mercury 3.79e+01 4.57e-09 1.73e-07
chromium (VI) 3.27e+01 4 .57€-09 1.49€-07




Offsite Child Resident
Offsite Child Res. Sediment Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24€+00 3.91e-09 2.83€-08
benzene 2.21E-01 3.91€-09 8.65E-10
hexachlorobenzene 9.556+01 3.91€E-09 3.74E-07

Hazard Index -- Ingestion -- Subchronic

Chemical Ingestion Daily

Concentration Intake factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 1.37e-08 9.92E-08
“exachlorobenzene 9.55€+01 1.37e-08 1.31€-06
nercury 4. 69E+01 1.37e-08 6.43€-07
chromium (VI) 3.75e+01 1.37e-08 5.13e-07

Hazard Index -- Ingestion -- Chronic

Chemical Ingestion Daily

Concentration Intake factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 1.37e-08 9.926-08
hexachlorobenzene 9.55E+01 1.37e-08 1.31E-06
mercury 4.69€+01 1.37e-08 6.43E-07
chromium (V1) 3.75€+01 1.37e-08 5.13e-07

'\O
2



Offsite Child Resident
Offgite Child Res. Fish/Game Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemical ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 4.04E-01 1.45€-05 5.87e-06
ooT 5.02e-01 1.45E-05 7.30€-06
00D 1.82€+00 1.45€-05 2.64E-05
DDE 3.13e+00 1.45€-05 4.54E-05
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
exachtorobenzene 4.04E-01 5.09e-05 2.06E-05
Mercury 1.26E+00 5.09e-05 6.43E-05
oDT 5.02E-01 5.09€-05 2.56€E-05
Hazard Index -- Ingestion -- Chronic
Chemicat Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 4.04E-01 5.09e-05 2.06E-05
mercury 1.26E+00 5.09€-05 6.43€E-05
DOT 5.02e-01 5.09€-05 2.56E-05
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Offsite Child Resident
Offsite Child Res. Fish/Game Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 2.94E-01 6.25e-07 1.83€-07
poT 3.92e-01 6.25E-07 2.45E-07
[+[o]] 1.41£+00 6.25€-07 8.83e-07
DDE 2.52E+00 6.25€-07 1.57€-06
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 2.94E-01 &4 .B6E-06 1.43E-06
mercury 1.03€+00 4 .86E-06 5.01E-06
00T 3.92e-01 4.86E-06 1.90E-06
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake factor Intake
Chemical (mg/kg) (kg/kgsday) (mg/kg/day}
hexachlorobenzene 2.94E-01 4.8B6E-06 1.43€-06
mercury 1.03E+00 & .B6E-06 S.01E-06
DT 3.92e-01 4 .86E-06 1.90€-06



Offsite Adult Resident
Offsite Adult Resident Sur.
Average Exposure

Water Dermal

Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/1) (l/kg/day) (mg/kg/day)
atpha-BHC 5.42E-05 9.37e-08 5.08e-12
arsenic 2.83E-03 9.37e-08 2.65€-10
Hazard Index -- Dermal -- Subchronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/1) (l/kg/day) (mg/kg/day)
arsenic 2.83€-03 7.29€-07 2.06E-09
cadmium 1.19€-03 7.29€-07 8.69€-10
syanide 1.50E-02 7.29€-07 1.09€-08
nercury 1.37e-03 7.29€-07 9.99E-10
nickel 1.33e-02 7.29€-07 9.67€-09
chromium (VI) 4. 76E-03 7.29€-07 3.47E-09
zinc 1.31€-01 7.29¢€-07 9.57€-08
Hazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake factor Intake
Chemical (mg/L) (l/kg/day) (mg/kg/day)
arsenic 2.83€-03 7.29e-07 2.06€E-09
cadmium 1.19€-03 7.29€-07 8.69€-10
cyanide 1.50€-02 7.29€-07 1.09€-08
mercury 1.37e-03 7.29E-07 9.99€-10
nickel 1.33e-02 7.29€-07 9.67E-0%9
chromium (V1) 4 . T6E-03 7.29€-07 3.4TE-09
zinc 1.31€-01 7.29€-07 9.57E-08
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Offsite Adult Resident
Offsite Adult Resident G. Water Dermal
Average Exposure

Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/ 1) (l/kg/day) (mg/kg/day)
chloroform 1.52E-03 1.37E-05 2.08E-08
1,1,2,2-tetrachloroethane 9.79€-04 1.37€-05 1.34€-08
tetrachloroethene 9.79€-04 1.37€-05 1.34€-08
Hazard Index -- Dermal -- Subchronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/ L) (l/kg/day) (mg/kg/day)
chlorobenzene 9.76E-04 1.06E-04 1.04E-07
chloroform 1.52€-03 1.06E-04 1.62€-07
mercury 1.08E-04 1.06€-04 1.15€-08
tetrachloroethene 9.79€-04 1.06E-04 1.04E-07
Hazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/L) (1/kg/day) (mg/kg/day)
chlorobenzene 9.76E-04 1.06€E-04 1.04E-07
chtoroform 1.52€-03 1.06E-04 1.62E-07
mercury 1.08E-04 1.06E-04 1.15€-08

tetrachloroethene 9.79E-04 1.06€E-04 1.04E-07

el
™
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Offsite Adult Resident
Offsite Adult Resident G. Water Dermal
Reasonable Maximum Exposure

Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/ L) (l/kg/day) (mg/kg/day)
chltoroform 2.21€E-03 9.11€-05 2.01€-07
1,1,2,2-tetrachloroethane 1.01€-03 9.11€-05 9.24E-08
tetrachloroethene 1.01g-03 9.11€-05 9.24E-08
Hazard Index -- Dermal -- Subchronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/ L) (1/kg/day) (mg/kg/day)
chlorobenzene 1.02€-03 2.13€-04 2.16€-07
:hloroform 2.21€-03 2.13E-04 4.70€E-07
mercury 1.21E-04 2.13€-04 2.57E-08
tetrachloroethene 1.01€-03 2.13E-04 2.16€-07
Hazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/Ll) (l/kg/day) (mg/kg/day)
chlorobenzene 1.02E-03 2.13E-04 2.16€E-07
chloroform 2.21€-03 2.13E-04 4.70E-07
mercury 1.21E-04 2.13E-04 2.57€-08

tetrachloroethene 1.01€-03 2.13E-04 2.16E-07



Offsite Adult Resident
Offsite Adult Res. Sediment Dermal
Average Exposure

Carcinogenic Risk -- Dermal

Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
-_— - — T
arsenic 6.09€+00 8.79€-11 5.35€-10
benzene 1.17e-01 8.79€- 11 1.03€-19
hexachlorobenzene 5.67E+01 8.79E-11 4.98E-09

Hazard Index -- Dermal -- Subchronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)

- _—

arsenic 6.09E+00 6.83€-10 4.16€E-09
“exachlorobenzene 5.67€+01 6.83E-10 3.88E-08
sercury 3.79€+01 6.83E-10 2.59€-08
chromium (V1) 3.27E+01 6.83E-10 2.23E-08

Hazard Index -- Dermal -- chronic

Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
-7 —_—
arsenic 6.09E+00 6.83E-10 4.16E-09
hexachlorobenzene 5.67€E+01 6.83€-10 3.88€-08
mercury 3.79€+01 6.83€-10 2.59E-08

chromium (vI) 3.27e+01 6.83e-10 2.23€-08



5 8

Offsite Adult Resident
Offsite Adult Res. Sediment Dermal
Reasonable Maximum Exposure

Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day} (mg/kg/day)
arsenic 7.24E+00 4 .69E-09 3.39E-08
benzene 2.21€-01 4.69€-09 1.04E-09
hexachlorobenzene 9.55€+01 4 . 69E-09 4.47E-O7
Hazard [ndex -- Dermal -- Subchronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 1.09e-08 7.92E-08
hexachlorobenzene 9.55E+01 1.09e-08 1.04E-06
mercury 4.69E+01 1.09€-08 5.13e-07
chromium (VI) 3.75e+01 1.09€-08 4. 10E-07
Hazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24€+00 1.09e-08 7.92£-08
hexachlorobenzene 9.55€+01 1.09e-08 1.04E-06
mercury 4 .69€+01 1.09e-08 5.13e-07

chromium (VI) 3.756+01 1.09e-08 4.10E-07



Offsite Adult Resident
Offsite Adult Res. Sur. Water Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemicatl (mg/ L) (l/kg/day) (mg/kg/day)
alpha-BHC . 5.42E-05 1.51€-06 8.18€-11
arsenic 2.83€-03 1.51E-06 4 .26E-09
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake factor Intake
Chemical (mg/1) (l/kg/day) (mg/kg/day)
arsenic 2.83e-03 1.17e-05 3.32e-08
cadmium 1.19€-03 1.17€E-05 1.40E-08
cyanide 1.50E-02 1.17e-05 1.76E-07
mercury 1.37E-03 1.17E-05 1.61E-08
nickel 1.33€-02 1.17e-05 1.56€-07
chromium (V1) 4.76E-03 1.17€-05 5.59€-08
zinc 1.31€-01 1.17e-05 1.54E-06
Hazard [ndex -- Ingestion -- Chronic
Chemical ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
arsenic 2.83E-03 1.17E-05 3.32e-08
cadmium 1.19€-03 1.17e-05 1.40€-08
cyanide 1.50€e-02 1.17e-05 1.76E-Q7
mercury 1.37e-03 1.17e-05 1.61€-08
nickel 1.33e-02 1.17e-05 1.56€-07
chromium (V1) 4.76€-03 1.17€-05 5.59€-08
zing 1.31e-01 1.17€-05 1.54E-06

N



Offsite Adult Res.

Offsite Adult Resident

Sur. Water Ingestion

Reasonable Maximum Exposure

Carcinogenic Risk -- lngestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/1) (l/kg/day) (mg/kg/day)
alpha-~BHC 8.98€-05 2.01E-05 1.81E-09
arsenic 4 .54E-03 2.01E-05 9.14E-08
Hazard Index -- [ngestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
arsenic 4.54E-03 4.70€-0S 2.13e-07
cadmium 1.42€-03 4.70€-05 6.69€-08
zyanide 2.09€e-02 4. 70E-05 9.83€-07
mercury 1.78E-03 4.70€-05 8.36E-08
nickel 1.95E-02 4.70E-05 9.156-07
chromium (VI) 6.35€-03 4.70E-05 2.98E-07
zinc 1.88€-01 4.70E-05 8.85E-06
Hazard Index -- Ingestion -- Chronic
Chemical [ngestion Daily
Concentration I[ntake Factor Intake
Chemical (mg/ 1) (l/kg/day) (mg/kg/day)
arsenic 4.54E-03 4_70€E-0S 2.13e-07
cadmium 1.426-03 4.70E-05 6.69E-08
cyanide 2.09€-02 4.70E-05 9.83E-07
mercury 1.78€-03 4.70€E-05 8.36E-08
nicket 1.95€-02 4.70€E-05 9.15€-07
chromium (V1) 6.35€-03 4.70€E-05 2.98E-07
zine 1.88€-01 4_70€-05 8.85€-06
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Offsite Adult Resident o )
Offsite Adult Res. Groundwater Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/ L) (l/kg/day) (mg/kg/day)
chloroform 1.52€-03 2.47E-03 3.75E-06
1,1,2,2-tetrachlorcethane 9.79e-04 2.47E-03 2.41E-06
tetrachloroethene 9.79€-04 2.47E-03 2.41E-06
Hazard [Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/ L) (l/kg/day) (mg/kg/day)
chiorobenzene 9.76E-0 87€-05
chloroform 22E-05
mercury \7E-06

tetrachloroethene A’PPH\"O’VX C 8E-05

Hazard Index -- Ingestion -- Chr¢
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
chlorobenzene 9.76€E-04 1.92E-02 1.87E-05
chloroform 1.52E-03 1.92e-02 2.92E-05
mercury 1.08E-04 1.92e-02 2.07e-06

tetrachloroethene 9.79€-04 1.92£-02 1.88€-05
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Offsite Adult Resident
Offsite Adult Res. Groundwater Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/1) (l/kg/day) (mg/kg/day)
chloroform 2.21E-03 1.17e-02 2.60E-05
1,1,2,2-tetrachloroethane 1.01€-03 1.17e-02 1.19€-05
tetrachloroethene 1.01E-03 1.17e-02 1.19€-05
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/L) (l/kg/day) (mg/kg/day)
zhlorobenzene 1.02€-03 2.74E-02 2.78E-05
chloroform 2.21-03 2.74E-02 6.06E-05
mercury 1.21€-04 2.74€E-02 3.326-06
tetrachloroethene 1.01e-03 2.74E-02 2.78E-05
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/ 1) (l/kg/day) (mg/kg/day)
chlorobenzene 1.02E-03 2.74E-02 2.78E-05
chioroform 2.21E-03 2.T4LE-02 6.06E-05
mercury 1.21E-04 2.74E-02 3.32E-06

tetrachloroethene 1.01e-03 2.74€E-02 2.78E-05



Offsite Adult Resident
Offsite Adult Res. Sediment Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 2.01€-09 1.46E-08
benzene 2.21E-01 2.01E-09 4.45E-10
hexachlorobenzene 9.55€+01 2.01E-09 1.92e-07
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24€+00 4.70E-09 3.40E-08
hexachlorobenzene 9.55€+01 4 .70E-09 4 .48E-07
mercury 4.69€+01 4.70E-09 2.20€-07
chromium (VI) 3.75€+01 4 .70E-09 1.76E-07
Hazard [ndex -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 4.70€-09 3.40€-08
hexachlorobenzene 9.55e+01 4.70E-09 4 .4LBE-O7
mercury 4.69€+01 4.70€E-09 2.20E-07
chromium (V1) 3.75€+01 4.70E-09 1.76E-07



Offsite Adult Resident
Offsite Adult Res. Sediment Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemicat Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 7.55e-11 4.59€-10
benzene 1.17e-01 7.55€-11 8.85E-12
hexachlorobenzene 5.67€+01 7.55€-11 4.28€E-09
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 5.87e-10 3.57£-09
hexachlorobenzene 5.67€+01 S.87e-10 3.33E-08
mercury 3.79e+01 5.87€-10 2.22£-08
chromium (V1) 3.27e+0 5.87€-10 1.92E-08
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 5.87€-10 3.57E-09
hexachlorobenzene 5.67E+01 5.87E-10 3.33e-08
mercury 3.798+01 5.87E-10 2.22£-08
chromium (VI) 3.27e+01 5.87€-10 1.92E-08
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Offsite Adult Resident
Offsite Adult Res. Fish/Game Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 2.94E-01 6.24E-07 1.83€-07
oDT 3.92e-01 6.24E-07 2.45€-07
DD 1.41€+00 6.24E-07 8.83€-07
DDE 2.52E+00 6.24E-07 1.57E-06
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 2.94€-01 4 .86E-06 1.43€-06
nercury 1.03e+00 4.86E-06 5.01E-06
ooT 3.92e-01 4.86E-06 1.90€-06
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 2.94E-01 4 _86€E-06 1.43E-06
mercury 1.03E+00 4.86E-06 5.01E-06
poT 3.92E-01 4 .86E-06 1.90€-06



Offsite Adult Resident
Offsite Adult Res. Fish/Game Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 4 .04E-01 2.18€-05 8.81€-06
ooT 5.02e-01 2.18€-05 1.10€-05
0oo 1.82£+00 2.18€-05 3.96€E-05
DDE 3.13e+00 2.18E-05 6.82€-05
Hazard Index -- Ingestion -- Subchronic
Chemical [ngestion Daily
Concentration [ntake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
sexachlorobenzene 4. 04E-01 5.09e-05 2.06€E-05
mercury 1.26€E+00 5.09E-05 6.43E-05
DDY 5.02E-01 5.09€-05 2.56€E-05
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
hexachlorobenzene 4.04E-01 5.09€-05 2.06E-05
mercury 1.26E+00 5.09E-05 6.43E-05
DT 5.02E-01 5.09e-05 2.56€E-05
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Future Remedial Worker
Future Rem. Worker Sur. Water Dermal
Average Exposure

Carcinogenic Risk -- Dermal

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/L) (l/kg/day) (mg/kg/day)
alpha-BHC 5.42E-05 6.94E-07 3.76E-11
arsenic 2.83€-03 6.94E-07 1.96€E-09

Hazard Index -- Dermal -- Subchronic

Chemicat Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/L) (l/kg/day) (mg/kg/day)
srsenic 2.83E-03 2.43E-05 6.86E-08
cadmium 1.19€-03 2.43E-05 2.90E-08
cyanide 1.50€-02 2.43E-05 3.63€-07
mercury 1.37e-03 2.43€-05 3.33e-08
nickel 1.33e-02 2.43€-05 3.22e-07
chromium (VI) 4.76E-03 2.43E-05 1.16E-07
zinc 1.31E-01 2.43€-05 *3.19€-06

Hazard Index -- Dermal -- Chronic

Chemical Dermal Daily

Concentration Intake Factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
arsenic 2.83E-03 2.43E-05 6.86€E-08
cadmium 1.19€-03 2.43E-05 2.90E-08
cyanide 1.50€E-02 2.43E-05 3.63€-07
mercury 1.37€-03 2.43€-05 3.33e-08
nickel 1.33€-02 2.43€-05 3.228-07
chromium (VI) 4. T6E-03 2.43E-05 1.16E-07
zinc 1.31e-01 2.43E-05 3.19E-06



Future Rem.

Future Remedial Worker
Worker Sur.
Reasonable Maximum Exposure

Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/t) (l/kg/day) (mg/kg/day)
alpha-BHC 8.98E-05 5.95E-06 4.99€-10
arsenic 4 .54€E-03 5.55E-06 2.52E-08
KHazard Index -- Dermal -- Subchronic
Chemical Dermal Daity
Concentration Intake Factor Intake
Chemical (mg/ ) (L/kg/day) (mg/kg/day)
arsenic 4.54E-03 9.72E-05 4.41€-07
cadmium 1.426-03 9.72E-05 1.38e-07
cyanide 2.09€-02 9.72€-05 2.04€E-06
mercury 1.78E-03 9.72E-05 1.73e-07
nickel 1.95E-02 9.72E-05 1.89€-06
chromium (V1) 6.35e-03 9.72E-05 6.17e-07
zinc 1.88€-01 9.72E-05 1.83e-05
KHazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake Factor Inteke
Chemical (mg/ ) (l/kg/day) (mg/kg/day)
arsenic 4.54€-03 9.726-05 4.41E-07
cadmium 1.428-03 9.72E-05 1.38€-07
cyanide 2.09e-02 9.72E-05 2.04E-06
mercury 1.78£-03 9.72E-05 1.73e-07
nickel 1.95€-02 9.72e-05 1.89€-06
chromium (VI) 6.35E-03 9.72E-05 6.17e-07
zinc 1.88E-01 9.72€E-05 1.83E-05

Water Dermal



Future Remedial Worker 3 8 O 9 2 3
Future Remedial Work. Sediment Dermal
Average Exposure

Carcinogenic Risk -- Dermal

Chemical Dermal Daily
Concentration Inteke Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 3.25€-10 1.98e-09
benzene 1.17e-01 3.25€-10 3.82E-11
hexachlorobenzene 5.67e+01 3.25E-10 1.85€-08
Hazard Index -- Dermal -- Subchronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 1.14E-08 6.93€-08
hexachlorobenzene 5.67E+01 1.14E-08 6.46E-07
mercury 3.79€+01 1.14E-08 4.31E-07
thromium (VI) 3.27e+01 1.14E-08 3.72e-07
Hazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09E+00 1.14E-08 6.93E-08
hexachlorobenzene S.67E+01 1.14E-08 6.46E-07
mercury 3.79E+01 1.14£-08 & .31E-07

chromium (V1) 3.27e+01 1.14E-08 3.72e-07



Future Remedial Worker
Future Remedial Work. Sediment Dermal
Reasonable Maximum Exposure

Carcinogenic Risk -- Dermal
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 S.21E-09 3.77e-08
benzene 2.21E-01 5.21€-09 1.15e-09
hexachlorobenzene 9.55E+01 5.21E-09 4. 97E-07
Hazard Index -- Dermal -- Subchronic
Chemical Dermal Daily
Concentration 1lntake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 9.11€-08 6.60E-07
hexachlorobenzene 9.55€+01 9.11E-08 8.70E-06
nercury 4 .69E+01 9.11E-08 4.2BE-06
chromium (V1) 3.75E+01 9.11E-08 3.461E-06
Hazard Index -- Dermal -- Chronic
Chemical Dermal Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 9.11€-08 6.60E-07
hexachlorobenzene 9.55E+01 9.11E-08 8.70€-06
mercury 4 _69E+01 9.11€-08 & . 28E-06

chromium (VI) 3.75e+01 9.11E-08 3.41E-06




3 8 0925

Future Remedial Worker
Future Rem. Worker Sur. Water Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/L) (l/kg/day) {mg/kg/day)
alpha-BHC 5.42E-05 1.40€-05 7.58€-10
arsenic 2.83E-03 1.40E-05 3.95e-08
Hazard Index -- lngestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/l) (1/kg/day) (mg/kg/day)
arsenic 2.83E-03 4.89€E-04 1.38E-06
cadmium 1.19€-03 4 .89E-04 5.83E-07
cyanide 1.50€-02 4.89E-04 7.32E-06
mercury 1.37E-03 4 .89€E-04 6.70E-07
nickel 1.336-02 4. 89E-04 6.49E-06
chromium (V) 4.76E-03 4.89E-04 2.33-06
zinc 1.31E-01 4 .89E-04 6.43E-05
Hazard Index -- lngestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/L) (l/kg/day) (mg/kg/day)
arsenic 2.83€-03 4L .89€-04 1.38€-06
cadmium 1.198-03 4.89€-04 5.83e-07
cyanide 1.50€-02 4 .8B9E-04 7.32e-06
mercury 1.37e-03 4.89E-04 6.70e-07
nicket 1.33e-02 4.89E-04 6.49€-06
chromium (V1) L. 76E-03 4.89E-04 2.33E-06
zinc 1.31€-01 4 .89E-04 &.43E-05



38 099,

Future Remedial Worker
Future Rem. Worker Sur. Water Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemical Ingestion Daily
Concentration (Intake factor Intake
Chemical (mg/l) (l/kg/day) (mg/kg/day)
alpha-BHC 8.98E-05 2.80€E-05 2.51E-09
arsenic 4.54E-03 2.80E-05 1.27e-07

Hazard Index -- Ingestion -- Subchronic

Chemical Ingestion Daily

Concentration Intake factor Intake
Chemical (mg/ L) (l/kg/day) (mg/kg/day)}
arsenic 4.54E-03 4.89€-04 2.22E-06
cadmium 1.42E-03 4 .89E-04 6.97€-07
cyanide 2.09€-02 4 .89€-04 1.02E-05
mercury 1.78€-03 4 .89E-04 8.71E-07
nickel 1.95£-02 & .89E-04 9.53e-06
chromium (VI) 6.35€-03 4.B9E-04 3.10E-06
Tinc 1.88e-01 4 .B9E-04 9.22€-05

Hazard Index -- Ingestion -- Chronic

Chemical Ingestion Daily

Concentration Intake Factor Intake
Chemical (mg/ L) (l/kg/day) (mg/kg/day)
arsenic 4 .54E-03 4 _89€-04 2.22e-06
cadmium 1.42E-03 4 .89E-04 6.97e-07
cyanide 2.09€e-02 4 .89E-04 1.02€-05
mercury 1.78€-03 & .89E-04 8.71E-07
nickel 1.956-02 4 . B9E-04 9.53E-06
chromium (VI) 6.35€-03 4 .B9E-04 3.10€-06

zinc 1.88E-01 4.89E-04 9.22€-05



Future Remedial Worker
Future Rem. Worker Sediment Ingestion
Average Exposure

Carcinogenic Risk -- Ingestion
Chemical ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09g+00 6.99E-11 4. 25€-10
benzene 1.17e-01 6.99£-11 8. ZOE 12
hexachlorobenzene 5.67E+01 6.99-11 3.97E
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 2.45€-09 1.49€-08
hexachlorobenzene 5.67e+01 2.45E-09 1.39€-07
mercury 3.79E+01 2.45E-09 9.27e-08
shromium (V1) 3.27e+01 2.45E-09 7.99E-08
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 6.09€+00 2.45E-09 1.49€-08
hexachl{orobenzene S.67E+01 2.45€E-09 1.39€-07
mercury 3.79E+01 2.45E-09 9.27€-08
chromium (V1) 3.27E+00 2.45E-09 7.99E-08
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Future Remedial Worker
Future Rem. Worker Sediment Ingestion
Reasonable Maximum Exposure

Carcinogenic Risk -- Ingestion
Chemicatl Ingestion Daily
Concentration [ntake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 5.59€E-10 4 .05e-09
benzene 2.21€-01 5.59€-10 1.24E-10
hexachlorobenzene 9.55e+01 5.59¢-10 5.34E-08
Hazard Index -- Ingestion -- Subchronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 9.78E-09 7.09£-08
hexachlorobenzene 9.55E+01 9.78E-09 9.34E-07
mercury & . 69E+01 Q.78€-09 4.59¢€-07
chromium (V1) 3.756+01 9.78E-09 3.67E-07
Hazard Index -- Ingestion -- Chronic
Chemical Ingestion Daily
Concentration Intake Factor Intake
Chemical (mg/kg) (kg/kg/day) (mg/kg/day)
arsenic 7.24E+00 9.78€-09 7.09€-08
hexachlorobenzene 9.55€+01 9.78€-09 9.34€-07
mercury 4. 69E+01 9.78E-09 4.59€-07
chromium (V1) 3.75E+01 9.78E-09 3.67€-07



